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DON’T BE SO SURE OF 
THAT... I THINK SfODS 
ARE MUCH WORSE 
THAN BLOW-OUTS 



THAT WAS A NASTY BLOW-OUT 
ACCIDENT BACK THERE . . . 
8L0W-0UTS ARE THE WORST 
ROAD HAZARD TODAY. . , 



WkyAtgue? New Goodrich Tire Protects 




I MINUTE TO BEAD THIS MAT SAVE YOUH LIFE 



A [id, adding one safety feature to 
another* this Silver town gives you 
the new, improved Golden Ply* By 
reacting internal heat, this excludin' 
Golden Ply provides scientific pro- 
tection against highspeed blow-outs. 

Don’t take rim nee* with either a 
skid or a Llow-out — especially when 
you can get this safety rigftt note on 
the liberal Budget Plan available 
at Goodrich SilvertOwtl Stores A ltd 
many Goodrich Dealers— and set 
your own lung, easy terms* 



# Skid*! Blow-outs! — both are dan- 
gerous— both pack dynamite! 

Yes, and that’s all the more reason 
why you need this new Goodrich 
Safely Silver town. Because here at 
last is a lire that gives you every 
great life-saving tire feature you can 
name — real protection against Imth 
skids and blow-outs. 

Quickest Non-Skid Stops 

’Way up the list of safety features in 
this new Silvertow n is the Life-Saver 
Treat) that acts on wet roads like a 
battery of windshield wipers— leaves 
a track ho dry you can actually light 
a match on it! And when a pavement 
is swept that dry, no woncler this tire 
will stop you quicker, safer than 
you’ve ever stopped before! 

^Goo drich 

SEE JIMMIE LYNCH'S "DEATH DODGERS'.’ AT THE GOODRICH ARENA ...N, Y. WORLD'S FAIR 




Spec/a/ Of^frf 




YOUR LICENSE PLATE 

ON A KEY CHAIN 

See rour Goodrich Dealer or Good- 
rich Silvertuwft Store intj them 
to you ane of ibes? retrod ueriuftS 
of your own licence plait- Only lO 
terns to cover toil ul handling. 








Best Features, Best Ride 
-BestBu y of ‘All Three” 




NOW SEE WHAT EACH 
LOW-PRICED CAR OtVES 
FOR YOUR MONEY 

1 „ Sec t he 1 940 Qua llty 
Ch art to discover u ha | 
each of + i, All Three' T 
low-priced cars gives 
you in si ze. luxury, 
economy, comfort — in 
jine-car engineering. 
2 , 1 ake Plymouth’s 
Luxury Ride - . . you 'll 
realize what extra 
quality means to you. 



YOU’LL BENEFIT FROM THIS 
"ONE-TWO" COMPARISON 

/ SEE THE 

QUALITY CHART 
2 . TAKE THE 

'VXURYRIDC 



O V 22 IMPORTANT FEATURES FOLNU IN HIGH: -PR ICED CARS— 

4a/ 2/,., f/..* C4zt**3* 4a/ 



C ar VALUE c an be measured ! In 
ff Onc-'Two l> order you can 
compare size, features, comfort, 

Y ou'll find that Plymouth alone, 
of "All 3” low-priced cars, gives 
you a majority of the 22 big fea- 
tures found in. high-priced cars. 



See the 1940 Quality Chart at your 
Plymouth dealer's. Then t:i ke Plym- 
outh’s Luxury Bide. Ply mouth is 
easy to buy! Plymouth Division of 
Chrysler Gorpo ra t ion . 

See THE NEW LOW-PRICED 1940 
PLYMOUTH COMM ERC1AL CARS! 



COUPES | SEDANS 

START AT START AT 

* 6451*699 

— DELIVERED IN DE- 
TROIT, MICH., Includ- 
ing sail standard equip- 
ment. Prices? Include all 
federal; laiea, TranftjKir- 
ration, state, Inca! taiea. 
If any, are not included. 



PLYMOUTH BUILDS GREAT CARS 
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JOHN f. E LUOTT. ftraoion 
CKEW Of THE N. Y CENTRAL S 
~20ih CfNIURV LIMITED" 



fcvery pipe of Velvet is scheduled to 
smoke right. . * made from finest Ken- 
tucky Burley tobacco in America's most 
up-to-date tobacco factory* Velvet’s the 
right word for smooth smoking * * * that 
means it 1 ® m#7d and coof . . „ "no bite/' 



Copy tight i5Mo r Lic-cnr Si Myeis Tobacco Co. 
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Navy i : liers Earn Their Wings 

TG^ROM the ground it looked easy. That “V” of flying 
boats roaring over your quarters at the naval air 
school seemed to be drilling through smooth air like 
three giant planes welded into one. Rut now the air 
seems as turbulent as that terrifying ocean beneath 
you, and you clutch the stick of your training plane 
with a tense fist. Orders pour into the gosport helmet 
faster than you can listen. Pull the nose up! You 
were heading for the bay. The June Coloroto section, 
with its eight pages of color photos of "Our Flying 
Navy," will take you to Pensacola and start you on 
your w T ay to winning the coveted Wings of the Navy. 

Job Hunting in Test Tubes 

j^RrONTIERS have shifted. Instead of staking out a 
1 homestead, young men today pioneer in the re- 
search laboratory. A Harvard student developed a 
new Polaroid glass, now runs a factory making it. 
Another college boy invented a quick -starting tube 
for fluorescent lamps. An article next month tells how 
young men are creating their own jobs today. 



Next Month 

^/^7HEN we really need it, engi- 
neers will bore four miles 
into the earth for oil. Already they 
have drilled down 15,(100 feet T 
where the temperature is 300 de- 
grees Fahrenheit, any water they 
hit is boiling, and the earth is un- 
der a pressure of 6,000 pounds per 
square inch. They have to pump 
mud down through the drill pipe 
at BOO gallons a minute to wash 
up the chips and debris. In June 
you’ll read about the new tools 
and technique that are ready to 
go 20,000 feet down for oil. 

500 Miles to Go 

COME racing driver will have 
to average pretty close to 120 
miles an hour to win the annual 
500 -mile classic at Indianapolis on 
Memorial Day. Next month we’re 
giving you a preview" of the speed- 
sters that are being “souped up + ' 
for the event. What the drivers 
want most of all is a car rugged 
enough to stay away from the pits, 
for repair stops mean lost laps. 
Two of this year’s racers will be 
powered by engines salvaged, from 
cars wrecked a year ago. 

Camera vs. Crime 

AUGHT wearing a shirt from 
which he had washed the 
blood, stains of his victim, a New 
York murderer was convicted by 
the camera. The stains w T ere in- 
visible to the human eye, but the 
camera saw them. More and more 
it is becoming the prosecutor’s star 
witness. A June story reveals a 
number of cases in which the 
camera was the master detective. 
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Eqtonflv* Btpnii™ and Eipemitc Bill* are Eliminated frjf 
Pyrelt. When yeti U« Pyreil V*u Cel Continued Better 
Engine PcHof maiitt, Longer Useful Engine Lite, and 
Indefinite Postponement of many Engine Trvubtn, 



This Spring. thousands of uwnm of cars are thankful 
for Pyrfijl, They have craped blfi repair bill* follow- 
ing the roufthnesg of winter driving. They will any 
goodbye to engine troubles and repairs throughout 
nil spring and summer, too. For Pyroil gives depend- 
able protection against many operation iroubles the 
year around, ft ccmmantlj' safeguards against acid- 
corrosion attack and damage on metal parts. Against 
carbon, gum anti sludge formations. Ajaiiut heat- 
ing, friction, wear— repairs. 

It lu extremely simple to use Pyroil ... a product 
famous the world over for its exceptional accom- 
plishments. You merely add u /etc ounces to the 
gasoline lank and to the crankcase of your car, Tt 
costs only a few {rents. It often saves many dollars. 
Ask at your favorite service Station OX garage for a 
trial Pyroil service, today. Manufactured and guar- 
anteed" by Pyroil Company. W. V. Kidder. Founder, 
55 Pyroil Bldg., Laf Crosse. Wisconsin, U. S, A. 




Pltf*P Interesting Felder, 
hllh p "Whit Ear Manu- 
1 llkb Uttufin Have To 
Say." alio Free 
Booklet, +H GMwtlofii and Api»*iri 
about PyToll." Mail coupon for 



1 heir 



DISTRIBUTORS; 

UEC.K A NH MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



PYROIL COMPANY 
SS Pyroil Bldg., La Cross e, Wlieetislfi. U. 5, A. 

Flense send me a Free copy r?f your late resting Folder 
"Whit Cur Munufui'iiiii’rs Itiivt to Suy." slsn Itoiikkt. 
4J QueiNOni ami A n iweti About I'vfoU." 

□ Scad details of your plan for Dlst rlbUTOffe t 

N *n» x . 

Address. .... 

City State, ......... 
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MODEL BUILDERS — ATTENTION! 



actual size 

V^EtfCI 



C h a Til. p ion 
Spark Plugs for 
model fas cn- 
jcitles £ive the 
sahic defend- 
ahle perform- 
ance as rhe reg- 
ulsr Cham* 
pious. SiJImeot 
sea led r Silli- 
mdllitd insula. 

tor. Alloy 
n c e d I c po i n t 
electrodes far 
easy starting 
One piece con- 
struction. 



CHAMPION SPANK PLUG GO. 
SlMIplM Are. * TnlEde, Ohla 



CHAMPION SPARK PLUGS 



V UU CAN chase rainbows- — real or 
otherwise — to your heart's content 
with a car that's fit and ready to go 
& and there’s nothing Jike a new 
set of Champion Spark Plugs to 
fit your car for any adventure. 

Champions are more than ever 
today's spark plugs for today’s 
high-compression engines* par- 
ticularly because their exclusive 
Sill mem seal prevents troublesome 
leakage common to ordinary spark 
plugs- Since even One "'leaker'* in 
a set will cause rough, uneven and 
wasteful engine operation, you 
appreciate how important this 
new development is. 

This exclusive feature also makes 
each spark plug fire with absolute 



uniformity in each cylinder hv 
holding it rigidly within its hear 
range, 'l hus full, flowing power, 
speed and acceleration are Kept at 
the maximum, while gas consump- 
tion is kept at the minimum. 




,Wf/d=Ajli*r.T tattipped with Champion Spark 
r/#yJ ttvrt a (i placet in the SweepstaktS C/a if 
o/ the Gilmore- Yosemiie Ecvmomy Kun. Chata- 
p ton-equipped tats won 7 0 / the 9 divisions. 



"PICK UP AND GO" WITH NEW CHAMPIONS! 
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G ET more fun from your hobby by recording it 
in Filmo movies. Do you go in for miniature 
railroading? Model airplanes? Woodworking.? 
Meta! working? Gadget making? Whatever your 
hobby, movies will record your methods, your 
progress, the performance of your products. 

With a FiJmo, even unusual movies are easy! Just 
press a button — w hat you sea, you get . . . at snapshot 
cost! Superb results are terrain, for Filmos ire pre* 
risioa-made by the makers of Hollywood profes- 
stonal equipment— ate basic cameras 10 which you 
may add accessories as your skill grows. Mail cou- 
pon for movie booklet. Bell & Howell Company, 
Chicago; New York; Hollywood; 
London. Established 1^07. 



PALM-SIZE 



Movies at Snapshot Cast 



*^.0 5( 
" w % 



:o 

Only EASY TERMS 

Olhfif model i to $1 1 55 



FREE Mavje BooJcfef 



Name* . 



Addreu 



BELL & HOWELL COMPANY 
1844 Lurch moot Ave.. Chicago, 111. 
Send free, MS-page booklet about mik- 
ing movies at snapshot cost. 
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Are You STILL in the 

DEPRESSION?? 



T imes are better Business is out of 
the tut— well ahead of a year ago, 

Millions of men have gone back to work. 

There's more money in lots of pay en- 
velopes. But what good is that to you, if 
your pay check is still written in depres- 
sion figures? 

You weren't so discontented a year or 
two ago. In fact, you considered yourself 
lucky to have a job. But now — yon have 
begun to wonder and worry why the on- 
coming tide of prosperity hasn’t reached 
you yet. The situation is getting desperate. 

Bills continue to pile up. You can’t get 
along forever on a ‘‘shoe string’’ budget. 

You must win back those pay cuts. Other 
men are doing it — how can you? 

Certainly, you can + t work any harder than you have 
been. And it isn’t a question of your intelligence, 
honesty or ambition. Those virtues do not solve today’s 
problem— they arc often insufficient to hold down a job, 
as millions unemployed sadly testify. 

But there xj a way to get back to the prosperity pay 
check, A way that’s probably far easier than you have 
dreamed- A plan that has been “depression-tested," 

During the worst period of the depression, this plan 
was helping thousands of men and women forge ahead. 
Today* during recovery, these same men and women — 
their ranks swelled by thousands more-are being 
picked for top positions. They arc escaping years of 
monotonous* routine service — achieving tlveir dreams 
while they are young enough to enjoy success in its 
fullest measure. 

Since this plan brings results in bad times as well as 




good, it obviously works independently 
of business conditions. As unbelievable 
as that may sound* remember that suc- 
cess is largely up to the individual. Most 
men struggle through a depression all 
their lives. The few who forge ahead ride 
to success the same business tides that 
Sweep the majority to failure* 

The LaSalle Success- Building Plan is 
made for men like you — men with courage, 
ambition, persistence, who need expert 
guidance to make the most of their efforts. 
But LaSalle supplies even more than 
that. Not only individualized training and 
coaching to help you meet today’s crying 
needs . * . but also the very steps you 
may need to take to fill the job ahead, 
and Force that pay raise quickly* Any 
synopsis of this plan, which we might include here, 
could give you only a vague idea of this service. We 
suggest you mail the coupon for complete details on 
your own line of work. 

Today's Danger 

There’s a teal danger to accepting “depression pay” 
these days, A danger that lower Wages will Continue to 
dog you— for no employer will pay more until he is 
convinced you are worth more. Some day* some way, 
you’ve got to convince him. There’s no time to lose. 
The sooner you begin, the better. 

If the LaSalle Plan has fulfilled this aim for thou- 
sands, isn’t it logical to expect it can do a$ much for 
you? At least, it*s worth investigating. This coupon 
can easily become your passport to 
better times. Mail it today. 



LASALLE EXTENSION UNIVERSITY, Dept. 564-R, Chicago 

A CORRESPONDENCE INSTITUTION 

I would like to know about your Success-Building Plan and 
service in the business field I have checked* 



O Business Management □ 

□ Hlfthcr AccountHDCy □ 

□ Truffle Man aatmtui □ 

□ Commercial Law □ 

□ Law: DfUm of LL, B. O 

□ Expert Bookkeeping □ 

O C. P. A. Coaching □ 



Industrial Majia^efttcut 
Mmlcrn En rem anshlp 

Business Carres pwndciice 
Businas* English 
Effective Speaking 
Modern Salesmanship 



j Namf... 



-Agt.. 
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HARLEY -DAVID'S Off MOTOR CO, 

DcpU P. Milwaukee, Wis. 

FREE copy o i big U-pa^s "Eathusi Aa I " FAdq ■ 
«in * iilled with thrilling motorcycl* pictures and 
stories. Also lilnralure on tho new 1S40 Harley- 
Davidsons. Slamp is enclosed ior mailing cost. 

Kama 

JLddrat* 
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Talcum aid* when tracing drawings 74G 


Abrasive sticks to clean erasers. ........ . ... * , . 

Paper-depth stop for office stapler, ........... 


... . .763 
. . . .704 


Simple duplicator use* mimeograph stencil. , . . . 


* * . , 7B7 


PHOTOGRAPHY 
Don't dodge the sun 


.. ,770 


Deckle edge* made with saw blade 


k - - . 7?2 


Filters for the bo* camera * . . . 


... ,773 


Kick* in edge Identify trays , , . 


773 


Notched clothespin* hold Rims for drying ...... 


. . . ,773 


Small thermometer fits in developing tray, . . . , 


. - . ,773 


View finder used as distance gaus-’S. 


773 


CaTd system speeds mixing of developer 


.... .774 


Cellophane hag make* flush bulb safer. ....... 


, . . ,774 


Exposure data written on dark slide . . . . . 


774 


Upright print straightencr 


r . . . 774 


POWER TOOLS 

Using drill-press motor for sanding. 

Motor-driven milling attachment fits 9-in. lathe 


p i 754 
* , . . 761 


Guido ft* r milling. 


. . . .735 


Boring tool for heavy-duty work 


7 II 6 


Multiple threads cut accurately ........ ...... , . .TIB 

Using hack saw blade* in a Scroll saw .792 


Floating center chuck saves tame in the shop . . 
Boring bar fits *tnall openings. + , 


793 

, . , ,704 


STORE AND SHOP 

Oiled ink-can lids will not stick. 


, . . .734 


Loop on meat hook protect* the fingers . ...... 


, . . ,7&G 


Canceling stamp from hose. , , .............. . 


- * * ,793 


Fishline sinkers hold price tags, 


. . . .793 


Protecting workman's feet when cleaning boiler 


... .792 


TOYS AND NOVELTIES 

Rocking seesaw for small children , . . . ■ . . 


. . . ± 739 


Make your own archery target and tripod. . . . . 


,, ,,741 


Fast- winding reel* for kite flying. , . . 


745 


WOODWORKING 

Turned nut bowl ha* a spun lid. .... . . 

Applying diamond patches to table tops. ...... 


73? 


Level improve* plumb board + * * 


p . . .760 


Novel Dutch' boy pipe holder. . + . * * * , * . .769 


MISCELLANEOUS 

Flowers Started ca^ly ?n window hotbed , ...... 




Forming table to bend glass tubing. . 




Bracelet to sim-t+ir initials on wrist 




Split keg provides, bird feeder..,..^ . „ . . ... T , . j,^ 
Painting a number of tack heads quickly 


^ *746 
. , . ,753 


Screws kept in cardboard to prevent loss 


752 


C hairs ide table has painted iron leas. ........ 


... 753 


Binder for printed papers . M T .+ t T * 

Reinforcing tennis shoes to prevent wear. . . . , . 


, ... .754 
.... 754 


Non-stop mail express— Part II . .......... 


, . . .755 


Turned flower vase leads a double life . 


,.. . .759 


Shaping shrubs with rubber band* . .......... 


. . . .760 


Clips support golf bags at tees .......... 


762 


Dust mask to wear when scraping paint . 


► * , ,762 


Keeping flap of slide-rule case closed, . 


, , . . 736 


Neat stencils for spray painting , . , . 


794 


Radius gouge on triangle saves artist's time. . . 


794 



Flashlight serve a as pocket electric-circuit tester, . 79S 



IMPORTANT NOTICE 

It Is the intention of this magazine to provide Its Traders with 
information regarding the latest developments In the mechanical 
arts. Wo take no responsibility as to whether the disclosure* con- 
L aim'd In oiir arc teles arc Covered by patents and advise readers 
to investigate this subject before making, using, or selling any of 
, the products, machines, nr processes described, In order to avoid 
[ possible 1 1 ability for patent infringement. 
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HARRISBURG, j< 

425,000 unemployed 
waiting lists, the & 
jnejit Service disc 

Pennsylvania is facr 

shortage of 



leadlines like this — and the human tragedies behind them 
—emphasize this fundamental truth: 

Today, the TRAINED MAN— the skilled man— gets the 
highest reward and the best job. The untrained man has little 
security, small chance for advancement— in fact, he's fortunate 
to have a job of any sort! 

I, C S, students have faced facts — recognized their need for 
modern training— and set out to get it! They know that former 
I. C. S. students are today key executives in every business and 
industrial field. 7 hey know that today's L C S. students wilt be 
tomorrow’s leaders in Business and Industry. 

This coupon, checked and mailed today, will bring you 
information that’s vital to your own success! 







SCHOOLS 



ATIONAL CORRESPONDENCE 

BOX S57-1-J, SCRANTON, FENNA, 

Without cost Of aLili^ation. please seitd me a copy of your booklet, “Who Wins and 
Why/' and full pariicuia rs about (lie course before which f have marked X: 

TEC H N fC AL AND INDUSTRIAL COURSES 

Brake O Mfemifai' r lit i us G Marine I'lBLginra, 

□ Diwsl Engines □ aientiatuEal L irn.fl lrjg 

Q 0#clr»e*l Es^mcrrlDi |J Mechanical Eiitju#*»£i# 

□ I'jlp-tiiii' I .ji£ j= t j ti a □ Mine fondiw) 

O Fiif liofiaft* D Navigation 

O trUal Gruiwipr D lirating D l’.n.E.terucuakm* 



C AfrieuUti™ _ □ Ai 

□ Air (.r-umJiuoninfi' 

L AintiilfrCllLFiJ Drafting 
G Arnti ill r r-LU ro 

G Auto Loklcl* Tacit-un 

□ Auto ‘l'ncbttiei»n 

□ Aviation □ Ui-jatfeFEu^Jijfii 

C; 1"! i in i n M," ring 

□ BtiiLiltu* Eatimatra* 

□ Chwaifltry 

□ Civil Kn^nmlsc 

□ Co&l Minim* 

□ CwmHi EnEipMriti* 

G i’ljn! rni;t;rjg nnd Building 



. Heat I'm! men f, nf .VI trial* 

Q Uigh.wfe.ji' Flnciii' - ijfiK: 

□ llmaM Planning 

G LaMEunpti 1 ™ Ed* Ln^er 
D Machinist 

U. MullUKtllltilt nf ] Jl - f 1 1 L I'.I ILr* 

□ Mniisrina at Wort 

D MnmuEfeolurn of I'nij, 3 r * |>frr 



L. Ai.'niunrlnC 

L Bo-okkfrfrpiin 

L UiinJnrnfl Cuiri-BtKPinternre 

□ iJua.mma Management 

□ Car lot* mug 



D Advert Itdag G Civil Service 

G CoM*|Ifr Pttpm ttrr>' 

□ CorjukuHM-ial 

□ Cent 

□ C. E A' ■iNiu ri ting □ ULLtrini Hho# ranli 

DOMESTIC SCIENCE COURSER 

□■■.king Ql lloio, HrwrititUq 



[a IMjarcuavy O PlUmUat 

□ radLir Farming 
lJ I‘rar-tW! r 'J>lep}voDy 

□ I 'u I ‘Lie i.'irxs I'yiLgiueering 

O lE-ft'lit*. (.■BfiBrai 
D It* Lb fipertiliiia 

□ lUiJifl Stwviclai 
G It. ti- iBe^tinn I'firnn.fen 

BUSINESS COURSES 

□ l ira; Ymt OpIImi 
G FoMJUfcUflSip 

G Frfrocli □ Cntlt Bchood 

G lEigh Sebnol 



□ 11 . EL Rig naira 6 -a 'ft C HtfrigfrraSion 
C Sahili rjf Kneirimirin* 

□ p-ft M e l.ni.1 Work 

□ Bsrfem lilwtria 

□ Steam hnjcanfra 

□ Sienna FiC-tiDC 

□ StruL-turat Drafting _ 

8 Structural tvuEUifrrriiig 
Surveying iri-J Al n |.i ij log 
Tdwtdtfh t.,i£ineariivg 
QTtraiilfr E tafrigning: 

8 Tt>ol making 

Welding. Electric a ltd Gift 
O Wuntfra Matiuftmturnu 




□ Hallway Tc«ial Clark 

n SaleenifennUip ij timcrurial 

□ Service BCatitth Suleamfeniihip 

Q ILIuntraiing G Bi*a Lettering D Spanish 

□ Tmflio M a nugti rst 



O Advanced Dr 
□ Fdvdi alail L'wLhfV 



□ J 1 m i 1,'Ci a. I Llr-eM-makiiLg and Designing 



G 1 *a I Eou hi jlch1 Caletfrtifr 

M*rnfcgftLn,iikL P Catarinc 



A' ante.,.. 



rljfe .....Address ........... 

Crly. „ State. Present Position................. 

t'diLitdian rfifdrttit rmrf ruvpM to fnfrrpatiatfia] Ctyrrnpondfnpn flrhort* rowrrfinn. J.fiuirfrii, 1 . ! ‘:nl , rrdt 1 

ifr e£^jiA fwW-calf utffid poihwji (a /. C. S., 71 A'JiictkNTi, £k)FUlnn, R r . V. 2 , Er>gh "d 
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Start $1260 to $2100 a Year 

Over 52,000 Appointments 
in 1939 Government Year 
MANY APPOINTMENTS EACH YEAR 



Railway Postal Clerks 

Railway Postal Clerk h jref Sl,yriCt the first year retmlar, 
being paid on the bret »ni] lifteentb af i-ach month, 17 

each pny day.) Their pay in autoranticulh' intre*aed yearly 
to $2 .-ISO. Advance may be had. tu Chief Clerk at $2 , “ Gu a 
year. 1*112.50 each pay day.J 




1 Days On — 3 Day* OH— Fall Pay 

Railway Foetal Clerics on long runs usually work S days 
nnd have 3 days off duty or to the ettine portion. During 
thin off duty their pay continues just els though they were 
working. They travel un a pat? when on business. When 
they grow old. they are retired with n pension. 



City Mail Carriers, Post Office Clerks 

Clerks and Carriers now gtt 11,100 the first year on 
reguliir nnd automat 3 rally increase IHifl it year to $2, LOU 
and $ 2 , 3110 . 




File Clerk— Clerk 

Oprn la lien — Women IS La 50 . 1 ’lV 
tf&Eire salary liUTll — f] i EU Yrnr. Ap- 
pointineEt* ui File Clerk* end Clerks in 
the Department* ai Washington, D. 
are made from this nunlimllai. 

Many Other Position* 

IJyuy fuller [mail; ions ate obtainable. 
Three ulisMiu: these [HMltitifll ghoul d 

Qualify ui i»nw. 



Get Free List ef Pwitism 

Fill out the foltowliiB MUDOn. Tear 5L off and In nil It todij^now. 
at once. 

ThJi invest rne-nL may result in ymur nHUns a bisj-naJd sorernmeriL 

juft. 



FRANKUR iNSTtTUTF. Pe|>t r CI73, Rechcitar. N. Y. 

Bush to me, entirely free of charge 111 il full desrrlptlott d I", ft. 
ti di eminent .lobs; 111 Free mpy cf ill list rt Ltd 32nnMle liOOk, "l". 8. 
Government I'niskl Lmlh ami Hew la Gel Them"; C3'i List ci[ t*. 5*. 
Government Jains; (1] Tell me what to do to Qualify for one of 
these Jobs. 



SanMn.,.- 



Ua Tmt Ceupca Before Tea MiUay It. Writs w Print Plainly, 

Saif you #aw it in Popular Mechanics l 



GET IN THE SWING 





Wonder Value 
Easy Payments 



GENE KRUPA-^AndThr*eOutG»Femr 
Of the Wofld't Grr.ik'it Dtunttntn 
Use 51 Soger land Radio King Drumi. 

teed more for jour ninncy, A Trial Bird 
tmnotii lone. ea*y playing, Hrh pewer 
lending muslciani, Busy [laynoenu. : 
1 1 Jill. Fee „L your dealers. 



rv.Tn-pnrp (he hh l 
— tone uni power 
In ^ L J n (fti rl u n d 
“Hud i a K I ii g“ 
drums, IninJbfl, 

FT'.fi ra r:i , miiitihv- 
liiti — before you 
buy. Uimrsn* 

ihr tofin In 
by u arid's 
i-iiO'S frt» 



free special information on ban. ta organize 
ilium n n if bugle eerp*. Free catalog— mention 
instrumenf wanted, 

SLING ERLAND DRUM CO. 

1330 Beldrn ftreiwo Chicigo, Illinois 



LEARN AVIATION 

IN LOS ANGELES ■ Nation’s Aoiolrun Cap if ai 

,_ar— v liFrt incrfiw ii L»* AnceJ.n **4*14™ sflivctv li.vnb„tt.| 

fekn^vj poUtMrflJ [M , IP,. I 'lit* f^rw irm.ir.inc ilSBIwl 

iiwbiifl pikitibc, fciiirn^rnix. mwhiiii«i. djHiih.ff pro- 
JiwLk/o rnKhuio nj.,1 jiiBirunilala, Inur. t| 
rri>wi raodiHTiJy njiiijijin! ^int ► tr4lff i^hlly Lucatwi n: h... j 
lUflr djjproTfi tN U. 0- (hiiwtuHHit Jar BbiA 
rttniasi *»£ fikc hsiuct. boutko- YVrlwf— “ ^ a *' 




p rnr lm oaw 0* pact 

CALIFOR N IA f 

■* SCHOOL OF AERONAUTICS * Deal. PM-9 



■ LOS A G L Li. j municipal airport, ingle wood calif 








AT I lOM F, You rui Tru'd by our tuodem and 
■-.t i i- . i . n.1 eystem of iitBiruolion evtry peri of lb* 
Witch Krr* iirlnff "I r»dt at hnn«. You «U 1 
Ulu imimiy wbLIr Irnminj; iuid prriurt ymirKlf 
for a wtld p*yinC posit Lan. or start in liHLtmi'PP *i- 
tar Tompl«( ine our course of iu*1 ruetion , Good 
watch rr^:iir>T.t iirr in demafitl ant] FTniirTnlli' nun 
Vri}- flood sal XT km. For rurtEroLarM aj:.[vly tn tha 

Witcarttin So haul ol Watch Rtpalrlrta 
934 EL rntmmm 9u MILWAUKtE. Wl*. 



PHOTOENGRAVING 



\TAsm mt | 

I 1931 I 

FREE — a copy of the Tasopc' Magaiinc% montbly trtaeune 
chest of photographic and photo-engraviag information. 
L?arni why Aurora, Mo. T is the photo-engraving, photo- 
graph Sc center of America , , how hundreds of ama- 

teurs, irce-lance ph biographer h arc making money with 
pictures. No-obligatEor postcard Fringe your copy. 
TASOPE', DEPT. PM1&, AURORA, MO. 



Regain Perfect Speech, If You 



! etatnmerer hhriitd h*t-c thencwaHypatebOok ■■fltam- 
i v— in h IlH L'ilisp nnd • . rn-i ilrm " t^-m f-.-.- m Bimnilimn. 
m desiTihi.^ the Bonua rmi Mj-uhh] fi ?r ith- - < t ■ nr m- enrreo- 
tu*n r;.J -riistiincrlm? ■■i.uTsi'j-mm. Mcthml niitir.- fully il-ciI 
ui Wok i if Institute im 39 s>:l: - mi- UK) 1 . I inlomi-ii by phy- 
Adfins. WrftO lor full lAfonnBtlon. iilti^’Lijuji. lien) uni In 
N, UO|j li e . Jilt Circle Tower, hull .in Jri- li.., i(uUi»nu. 




l*in (»■ m»l* £>o«r.k TiFklrtii, ra iLii 

1 1 L. EjFJtT l >.Ri^rh f -rij I *r . inirLli Pifi Lru 1=1 inf . 

Du. Etc, £■■> fcfrinp. Ap 4 for /™ C*.(flU>c P piuJ i**I ■p.fjra-.. 

» T. SCDUCL bF HfCNJIMiaU. dfJTISTtT, US*. *1 SI., K. T. C 





EK”ifln T*>lfly. Write fnr tkUF Frer DmiHi 'TIuw to lie- 
«ka:e n Goad Penrvan-’ - H rOUUHiH Hiwliru-nn i,r.d; 
iv3Ib haw other. Lcamrt to write in *p*re time, y^ut 
nun.? wrltttis ssti n -CJiTd fcf rftCJrO** 

t.impk for MOnTage. Write tculay. Th* T^mhlyn IcHdOI 
«l Penmanship, 441, B-dq.. Kinus City, 
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Promotion Begins at Home 



If you are an average grade school graduate, the average man 
with High School limning earns $16.30 a week MORE than you . 

YESTERDAY- TODAY - 



To Get Ahead Today 
You MUST Finish 




In 1900 , Very few even thojAhi of 
lining to college, Unices t<i enter one 
!»# “‘the learned pr <>*<■** Inns" The 
number of college grad, nates in hud> 
urit and industry wa* no thui 

thoj formed pnctktlh NO 
PfetltiON in the average iob. 



4ddr«j 



In 1900 , . . Many doctors then prat- 
ttclng wire nor even htflh echnnl 
£ t ad mil e» . HI All School had not bwn 
required ai the time they entered 
medical school, 









In L94Q - - . Sc hrmls of nor sin A require 
high m limit (ru[Ju:ii inn Imsuse nmsl 
ni them ure conducted at c ntfKfic 
IcteL I'rujlren hn m.uEr mortem 
niinef tralqlnjl equiil nr iupnr|(>r to 
chat ri * A I 111 Me to nunV old time 

dact i) r s . 



Thcusandiul «■ huol hnj- *, 
14 - Hi years of age know 
more today about air- 
line design than (he 
Vflglits knew at Kitty 
Hawk 



The Wright brOth«ra, 
long mentht after they 
actually had itcora- 
ijI i ilii -I FILahi. mill were 
baffled by the problem 
of how to turn a plane 
while It wm flying- 
(1*44) 



in 1000. , Tht High 
School Graduate 
was a person of dlt- 
tlnrtlnpi. Only ott* 
person In Rov hail 
finished high 
iichaoL 



In 1340 - , . More than a 
MILLION hoy* And girls 
completed high school, 
Graduates now urc rom- 

mon piece High school |j 

t- J iJCat luflfll Fi’ 

u uJ re men i in timoi lines. 



fn 1940 - - - Almost c* - 
iu i ly many are be- 
ing graduated from 
college, t od o y , ™ v 
frnrn high jivhiml 10 

,v en rfjilii. f. If r V tr he re 

- in I'K'fiilium you 
do -In commerce. 
Industry, pe r n o n n [ 
u f 1 n | r* , utt ii)i 

u £ a i n * I the fOnllH 1 - 
ritfiofi of CfJM RGb 
GRADUATES . 



High School 

Alice in Wonderland learned: 
* 4 You must rim as fast as you 
can in order to stay where you 
are. To get anywhere, you must 
run TWICE that fast/ 9 

Your own life, today, is like 
that. During the day, you must 
try as hard as you can — as well 
as you can — in order to be sure 
o f hold in g wha t you a lrea d y h a ve , 
To get anywhere in commerce, 
industry or socially — to win a 
better job— bigger pay — greater 
success in your social activities 
— you must make EXTRA 
effort in your SPARE time to 
meet the competition of better 
educated people. 



Do you want 



► * . to go to College? 

-► * . or to enter a Profession? 

[Such m Accounting > Architecture, 
N n r sin i: , J)et; t i jl ry . 7> tic h f n c , 
S/KUlt U'fnk, O&latptithy. Beauty 
Culture, Optometry. 

Chiurpody, Lau , Meilicint, ejlf.j 

► , . or get an Office Position? 

To get anywhere, you practically 
MUST iinbili fligh Schf.Mil F'lHbT. You 
can complete our tdmplJJied IljKb School 
Course in SPARK time at borne, aa 
FAST as your Lime ami abilities permit. 
MANY FINISH IN 2 YEARS. Equivalent b a 
resident aotniHj] wcitlt — prepares you for 
t-f nth ■ prt- -pre > \ e t-s final ■ ■ \a i : u ria i ion ... 

business, industry, Standard tc-icts fur- 
nished. Diploma, Credit for FI- is. sub- 
pets already compl ied. Single subjects 
i f d i -i ri -d - l.o w rum, i n T eg sy r er ms. A tner- 
icun School, Chicago, c*L ISO? — en- 
dorsed hy educators. Finish your high, 
sehLH.il education NOW. Write TODAY [ 



fn 1900 , - , "t he "little red vchpol- 
hous*' ' did h prftp, fair job of cqulp- 
plug men ini! WbniUn EO inuMe their 
Wii.i in thp World. 



i American School. Dept. H-54S, Drexel Ave. at SSth St., Chicago, lllmois 

I Gentlemen: I'll sit down and consider my F*rornotion Problems carefully if you will 
I send mo FREE i nffumution covering subject checked. No obligation. 



I \ amt 



[□HIGH SCHOOL COURSE C Radio bud Television 

I UluSfl ) rnji cjuL'd in 

1: i Mrafl I n ji and He^lgn 
| D Liberal Arts 



QDu;lnesi Manigi-n^nE 
tZ S ;■ 1 1 ' h nil ii ■, li i [j £J Aviation 

r Air CuiiiliTlunlflit E lLk'ct rlenl F mil net’i tini 

□ Accounting und Auditing fclcctrlcnl Kdrlitcration 
fn Arch I Nature and HnlPiinC llurimsi Law 
□ Met 11 , 1 11 tea, I EngJncCrlng C Automotive Englm-tMing Cllftail Mffcliqdltlng 



Spare Time Training Can Help You in Your Work— and Socially 
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Be Your Own 



MUSIC Teacher 

T PADNT AT by wonderful liUprOfcd method, ftiuK'lo 

LEftRll A i nvmc . A% A -n-r ’ — a child can karn ll. Tour 
kjjsotis ffcngSsi of real sselecl Ldna, lmteitd of Urewrao oierc4*es. 
Each or line He cLfl isht fully *asy lessons adds a rim "pUno" to Sour 
Hat. You rend real nolrS, (tifi — IW "mutiber?'’ or iitrk iehlSIc. Method 
3 s fO IhonjUrtil that ms nr Of our 7OD.DO0 atudtfDte ore band and 
orchestra LEADERS. 

Be Popular 

Everything is in prim amt pictures. First 
jon jifp tol4 what to do- Then it pictun- 
slraus sou Ijow. In m frw Hhort months you 
may tu'ei'i ne an cseeliein musMittt — the liTe 
or evers paj-tji 

Free Book Bird Print and Picture Sample 

tf interested. write at core for war ULuhI rated 
Free liiMik and Free Print and PLrlurc fta^n- 
ple. Please men I tun your favorite inRlrurncht. 

Instrumen t is iU&plEetl when needed rash or 
credit. [ Forty- Bewmtl Year— Eit 1 S 0 H-. 5 

U. S. SCHOOL OF MUSIC 

35 BrunnaleV Bldg., Hem York City* N. Y. 



Pick Your Count 

Fi ana Guitar 

Violin Saaoph^n* 

OfUan M-an-dalin 

Carnet Ukifl-cte 

Trarntg-nf Harp 
piccolo Clarinet 

Flute <CtllA 

Ha. walla n Ste e I diiiit r 
Trumjwt 
Piang Aecordlpn 
plain Accord ion 
Voice and Apaech 
Culture 

MgCtTD Eln-mcmtary 

'1 

Ti 



HtrnlOlli 
DrU-m a and Traps 




KNOW 
YOUR 
CAR 



oti Need 
this 
Book 



Seek! 



JtJST 
OUT! 



Eyctt tijjemnr md tnechBnle needs 

A U DELS >5 E W AUTO G U l DE. Tb Is book FSYffl 



none? aol 



■worry . Highly CndtHUsisd.. It presents the whole subject ot auto me- 
tuudes; I — Basic prlnelpitea, 2— L'cnslnJctLon. i — Operation. 4 — 
Servlet, 5 — Repair. KaaJly Uftdeftitood, Over 1 5W Iwqics— 1 &40 LlJLuf- 



tratlijns ebowlnif Inside rleng of modern Cftra, trucks and buses 
wlUi instnictlona for all rrerrloe jobs. Diesel Engines fuUy treated, 
lully llliistrfttod. To Gal Tfths Assistance for Tounitl simply 
Fin In end Mail Coupan Today. 

COMPLETE * PAY ONLY Si. A MONTH 



With lr 

%M h 

4< 



TKED. AUDEL 

fcralfl*tkid. If I dfeCLU h u> h nn p i (, I « ill hcihJ pay flw5l:iin'f days it hen isiont.i- 

ly cn III purc-ho^ trie 4 of 44 In paid . O Lhit-rwii-o r 1 will return i t La yon. prurajjtly . 



S. AUDEL m CD., 49 WEST 23rd STREET, NEW TO 

> writ nK pwtgWtid AUDEL5 NEW A EITOMOI?] LE G til DE t(4j fc-r /ran 
tluh. If I d*Chltttthkt><n?le h lwlELe«hd tl ^S^iin'i daja : tbani rtralttl hioi 



ffarae — 

AddffHH 
DcmpeCSmP 
Bcfumci ■ 



PM 




Oilers YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accredited by the Illinois tiuptrintendcnL af Public Instruction 15 5 
HPpmved as a t’cumnercia] G round anJ Flying ^chral and Mechanics' 
School. A«reiJiterJ hy and HHHWratinr with Hie United State* Array 
Air Lor pi ]n ijitine UligtlL and mechanltsi tfalnluE- Open <0 high 

Si Jli.-t L k riicLUo tci. 

FOUF euursci leed te B.S. decrees In Professional Piloting, Aviation 
D Herat i oh S, Maintenance EnglnefriUfl, Aej-enautkal Etlflifleerina- 
i'FYlilhrTFrl'iN TltAlNING FLANKS are uted In profession al IllaJil 
trdlntiia nlLldhi urtparL'* grmJliiEea for airline ISIjjht opera lIqub 74 % 
of ffraduales fnerr r rr;ui.Bporlal ion In Xurili and South Amerlee. 
HI.IKHJ Insure flight tmlninit gh-rn, ISfltt hour* bclhfif tlmn monthly. 
faculty Of 48 epKiiiiiKig In various fiohis of trisiion. 

1 knn.1 ij:: iee. h: nrtil Ira e nl limited U a total (if 300 eummorelal 
ulatlon student *, 'fatal curoGlmclit 41 j, 

100 -art* wlrpart, IB build leg* desacnl U> sriiDol purport c irlbalrety. 
Harm] Lories and dinLne hall at stir College. 

Summer Term July S. Send uoaLoard f ur n h T flJ-pagii cj* L flAafg 

l^hYFAR fteeiitrar. Dept, PM -5 

IJMI ILfln PARKS AIR COLLEGE, Cut St. Louis. 111. 
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, Leant Profitable Profession 
k In QO days at Home 



P iml> gs r<f Men niid Women In llbg liifiBjLittt nro- 
!■ ■ • fi-Ar'di.li .'lasing* rim r. ■ Li#b. iji «a Li< 

t" ■wc*li Iul iiumj 1 iir*f*r la orieci lIi*V 



tim-4 



'••StfXvF 

^ , 




L:i/(c -II ..I.-Iif- fhijn Lkirlc.r*. 3ir::-[illjit>. Mnl. 
4ud fifijvjiiji iwrienia nojfuft wIh> 

a islirv tliri.ii£?, u ii' tirjn-Lr.i. Hedkprmy 
^ine <jJTcth tioIl /cetard., jnr ■>L'TS’|n , ;-<- 
Wnw f'*r Amitony CWg nnd bwlilrl 
— They re FREE. 

The Cellefle gf Sweifi^U Miuih 
39 t. Affa.tL. SI. , Dpt. iMr Chiirgi 

fSvu rriP,j[TT ru n r. n-. .1^ r*_ "..'41 ^ L 1 r r/ Xaie^Oir) 




VOICE 



1QG% Improvement Cirarantcccf 

We build, strengthen the vocal onrnDa — turf 

IrlilA r i. ■ : c" i ■ ; c — luit by - u nr! mi.t-n Lully aOitruJ and 

eiSf ntilkujly eorr«t aifrnt <u*rfiw . . ..anti abMwtcly 
pdxn rritaf,y la Lnrprrure any ringing or apenkiiw rsiw 
el irpit I'V>% ■ . . Wril* far »aiidrrl , al Tole* b«jh — ^h-t frw. 
L+*rn WHY you eih sav hge* tiio Taico you «»dI- Ra lic*r«.- 
tiire ernt io nnyoM uedtr IT m r< iiulwi signed by p*r«Dt, 

PERFECT VOICE INSTITUTE, Stirilf* 1355 
64 E. Lika St., Chicago 



Established 

1902 



New York 
Electrical 

Ask for free illustrated j-fcl 

booklet Sditftfl 

44 West 17th St., N. Y. C. 



Landscaping is Profitable 

Fasrlnalinfi' r*reer -or hobby for men and women. Interest lag pro- 
fusion, Lcarh nt hwiO la spare lime. Head for fre* booklet "hdccmI 
Thru l-aiM.lscapic TTakniiiE. " Give a£e„ {R-CupailDfi. 

Am^rltafi LANDSCAPE Schudl, EI&O Cr*nd Avh.. De 4 MniitfS. lava. 




All Your Snapshots in Natural Colors I 

AMAZINGLY BEAUTIFUL! 

Any liic rail dcv#l»p>«f |nd S P»mtt AB^Nnuiil COlO»- N4- 
NATURAL COLORS, far only. . . -fiWtprint* 



Nature I Coler Photo Service., Dept, C>34, 



3 c r-ac h . 

laneaviiie, wil 



EARN THE DEGREE 

IhsW* nf Ppic>isEngy il'th.'i. 1 • ilamphi-, Thv nicy, Srlaaw. Gaunt Cok 
Arts l.-» ■ . S'HinciiL '■■'■ . A \ * ■ ■• t iMtitutioD. BeuL fiw 32- 

[inc« !’ ft =■" I ■ BulkLiis L ■ No OblrgalkiHi 

rtmplf tar Csllrtf Inc.. Of ft. 1>R, 1411 Fourth Avmut 
hiitlr. Witshln4t«n. U.S.A. 
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TIIE PLASTEX Induiiiy nptsd? mimdriOinn on small 
Lfafe o.nd far blK pmluctlon nf Ump flml Clock Stands, 
Art Gw Is n"'l HOvOltrOO in Piutlt'x And MarOlv ienkta-' 
Lion. Exi icrlenCO Ujultcmaiy, i jr n-.aii-rin] ninkeA 
teculaf 10c ilOrt seller. EtlbhOr iikiuMs I un 1 1 e.h i':3 for 
'T'./uU prmltiCLlnn, sauil i ■ i v>. in . nl Prints hkg roini ii», 
III G CHAIN STGRH order* now OOLItg placed. Am- 

hittnua min hiivO tliance fOT ItHil prOllncrlty, ftyr FREE 
IriHilitrt w.»l kntcr^sL Und hnn^flt yon. PtASTEX INDUS- 
TRIES. Dept. 10U5 Wa*hington Avt,, N«^T4rk, N.t. 
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POPULAR MECHANICS 






After Graduation 

actual wor 

ELECTRICAL 

12 WEEK?. 



c ON ACTUAL 

machinery 



SHOP TRAINING 



Firpit you are told and diown whsii t (ido 
und htiM Lcubii. Then yuu do it yourself. 



GET MY BIG 
FREE 
BOOK 



Mime of 






itu it iH.iL 



My bsi-T free hook t ]! : you 
how we train you in 12 
weeks for your start in ibe 
growing field of Electricity. 

Learn by DoinR 

You get your training not by book 
or 1e»ons but on actual electrical 
machinery uud tquipmvnl. 

Get Training First- 
Pay Tuition Later 
You erin liet your training first and 
thru pay for ninUtil i I In 10 mon t hly 
payments starting 5 after 

yon wturr school nr frrt days after 
your 12 weeks training period is 
over, Mail coupon far all ike «1< luila 
of tills plat). 

Low Board and Boom Plan 

I have a plait w ki ' r- • yrm can pet 
board and room as low as S5.0Q per 
week. I want to tell you about till- 
plan an well ns Either fact.-, rcgnrilinji 
your stay at t 'oy ruv. 

Previous F.tfter ienen or Advanced 
Education Mot Necessary 

You. don't need any previous eleo 



trkal experience or advanced educa- 
tion to get my training. 

Graduate Employment Service 

Aft^r graduation every graduate ia 
givCEl vnipluy merit In- Ip. con ■=•! tltot ipu 
help and many other service, to help 
him make a success, of hia training. 

4-Week^ Extra Radio 
Course Included 

Right tinw i nrn Including an extra 
4 weeks course in Radio. Tkis train- 
ing ta given you nt m> eiLra tuition 
cost. 

Get My Complete Story 

Fill in und Hip the coupon below. 

Then mall it tq me. When [ r«.-ci ive it 
1 *13 send yim my hi£ free lunik anti 
all the details of the Jkuiiurvs i 
have outlined here* 

This will nut obligate you in any 
way and no salesman w : m call on 
you as I do not employ sal <■■.-) men. 

You owe it to yourself and your 
future to get these facts now. 

So don't put it oil — mail the cou- 
pon now. 



COYNE ELECTRICAL SCHOOL 

MAIL THE COUPON NOW 

ii r. lewis. Pi-L-ddem, Coyne electrical school, 

*00 h,. I'nuIJiiii Street. Urpt. 50 - 71 . rtik’afto, 113 , 

■ e Ament. t do rut to Ret ahead, Send ma your big fme catal&jt 

wuh 1 13 1 L p adieu liars ithuaE Citjriii* trai n [ r>g. 



N tune . 

AtMrrts 

C[ Ly . -*■ ■ --■,** State 



MAY. 1940 
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SHOP MEN 



Needed 

NOW! 



L«?rn to ut up And run ANY 
kind □( machine: MAKE MORE 
MONEY NOW by l*arnJ«ii 
quickly HOW TO DO THING! 
which usually (she years of 
study and practlca. The de- 
mand for SKILLED men is AL- 
READY far ahead of the supply, 
then what WILL IT RE a month or two from now? 

US tf aw Psu 1 >nn H t miss this ehADCt to quail fy for prortiCn 
Digger ray tlnn, don't mi^-n itijg ism Opportunity which 
is yours itlmoRt (or ilm unking. Eight iiig hooka chock ful of 
important mechanical (acta Enid simpLy and dourly, over 3000 
P3KCH. nearly IMWXS 111 USE rations COVtT every aUE*|CE:t fully, InelutH 
lilg Tool Making, Phtifim Mil king. Foundry Work. Mccbanlttil 
Dtp vine, Forging, Machine Shop nnaotlcc &nd Mana^ftment, und 
hundrw Of other Bublcc ta F 

S Big Books Sent FREE SLSRfiS5SS.ll 

be sc-nt, lo you for (ncfinslrtaijoTi. neclde In your own home or place 
of bijslnesH whether or rial yrm want ui keep them. CiiCCh up on 
Nole their great NIONEV MAKING 



iny facts you wuut to. 

- ibT lle-:. then, If you want. E 
Send sow ant! vo win include n year"* consulting memwraMp 



omenls. 



ani , 

value, then, if you want them, pay on the epical kind of paym 
L " * ■ " " ‘ " _ lembfit 

Ln the Aincrlruti Technical Society without extra charge— und also 
a Bis Binder of nearly soft pints with 267 original shop tickets 
with 1 20u I l.tuHE rations, 'I' hew show, P(ej> by Nr ej>, how to hOE UP amt 
run aim qbE any kind nE (oh and arc In addition to tile S books. 

American Technical Society. (PuSIiihen— Home Itudy Coynci.) 



American Technical Society, Dtpt. SU9, fttint I at 561h St,. Chicago. 
Vole reuiy ht'hd me the K hUr K'KW books und falhder of chop tS-dtc L es fur 
free ►■Ksmkijiiton. I -will pay the few coma delivery rhitsts only, un- 
less I dcCi.de to fcec'Ti Iticcn til wheeh Liine* I v^ili tend 17.00 in ten days 
*ml 3H-fUJ per mtn i Eh mint 11 (hf i.013l nrlt’f nf duly S2b,HO l» mLlI. 11 

1 return them in 1G days 1 will m j«u hol limit. Beeaoee i sumi 
now you tKTtc to give me a moth berslil |> hi in* American T«h*uc.»i 
Society rrLtEllUJE’ IHG to consulting prtvH eU* s Willi any irf your esperte 
for one year. 

Heme , 

rkiw^auarh a iefi»r Vi,-mr.j; b'b*, oec«umt i cm. ciftipl-iyer-'* nume and 

address mart thnt of at least amr owineys thjii a; reference. 



THOSE WHO KNOW ITS SECRETS 
Tlcrl I h-ful, IfiTffrStUiC OCTtipBtl nil for 
wlitilf. nr HOPE lime lh nOanLiy. village 
Or City MjbUItpn ., Will Lpdeperirieni'n nf 
Icj-v-- tarajyc^i un^nnl n -■hipjoyinf f'i[ 
with your own Poultry Ilus in<- ■ ■■ 

TRAIN AT HDIMt IN SPAMf TIWI 
TO BE A SUCCESSFUL POULT HYMAN 
Fur Dl'tt l-wcni.y yeti In, Harry M. 
Liiiacm. [Mt.ii r I) fienltir ! 'i r.: 1 1 rvirui 1 1 , 

U. S-. nepi. of AgholtuH, has Tieeu 

i kTc: I : i j.eopJu 1 i.i'.v 1 t> iruike m-nmy 

In Their own business, or prepr.rh.jr 
U.t m. fern well rpai-d kali 6 in Use Poultry 
Itdmiiy. ITJh ranitMis Hnuir .s lj ■ I 
1 Hjiirr-o. rfiLtcircrfL l.y HTUrtiiac^s. sur- 
rreKful p-.fu.Ltrymen , onUi-ri - . phw- 
eueeeefi eecrete of ■ sfn rr>, imv m 
aipnl cihitlj hliltlkcs, l-n Im-rpn'i 1 
preldF-, Time (es-ted ith' i In ii- plus 
EkiRLplete IHudem, wlenLlllr ih.-LViitc.i r. 

mmls all roerred In 1 h> folsrSnot- 
Iru:. eafy-to-leans Isqmui. 



FREE BOOK 
TELLS HOW 

Whetbct y™ krer 
chickens paw ar ure 
y.i i plaEuilnf 'n elite i 
I he rcdlMry lEiteL- 
nesi, VtHi thimld 
reiiil Mr. Lamon 8 
Fa BE Cftlalegua 
■leserL h In his 
Coiirsea 
i>f If: the 
Study 
TriiiuiAS' 






I Ilur'y M. Ijtr 
i Naflonn-l ] Vo 1 1 1T lttflU 
, fn. | if, .'itl-J. ArJanu C'« 



Pros. 

cute 

rnir-r, N. V. 




Mr, l.nin op>i Plr-aao rend mn vtiiiv Free CBtsleglie tlesrritilivg: I 
i'l'Lir 1 H-durn ‘i of Hi into Htudy TtUiilL.Lt. 



fJAHE . 



5TTEEET . ft. P. p 

| TOWN . ... STATE 






In answering ah Advertisement with a coupon* be 
sure to write name and complete address clearly* 
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I'LL TRAIN YOU AT HOME f 
IN SPARE TIME to MAKE GOOD/ a i 

MONEYS— 



TELEVISION 



£«iy to Start - * ■ . fatn While You Leo m 

\Va ko ypl Get ahead! You fellow 3 With Jimblllon 
Oft 1 1 lltakc a wdiiderEuI Jttrrc-ss Ln Itadlii BRd Tvle> 
vision ihroiiFfb my new, practical., home training, I I 
icacTi you in your eparo tune U-i cough; luterestintr ex- 
fiOrlitic'nt* with real e^iuipinprit. fclvory essential bh*se 
<•1 FfptHo, I ptrvi^ Lem, Klr-rt mules. Karsimlltti Radio 
Set Repair arrd Imuallatloh ig coyered, You pet prr- 
fio.nalix.cU htOp, No previous eKperieUre needed. So 
pnictlcal — sn unUivrs.tAn.'Uihlr- — to slmplIlLE-d is Ihbs | 
iriiiedjig- that any man uiilt ettui'aMon ran 

prrafip thlt i:lni:i.-ym;ikinj*- ki'.uwleiige quii'kly and 
L-iiHily, T«ii wilt ue ready 




YOU GET 



for 



hnSlBtFAK 






your 



nwn . . . nr in hold duwh ■ good-pay Ing mu. My 
REJSlNKSfl HVHr.OKHfl ihnw yuu bow to m.xte pMflEa 

while lrnmlnjj, 

(tin EDer ttnflK I Cclcomplele delaira in new at- 
diu met Quun . ..| jflV v Tti make: m inky 

TV 11ADIO". Wrilr Snrsvl;...! 

■ . . _ ■ ..... r . ,*. ■ 1 ■ : ;■ 



Viierry Aeaetemy lEarllo, 

M, Vi , kV-irhliiL-Inn, O r. 



tools 

* 

ALL WAVE 
ALL 

PURPOSE 
AN ALT JEW 




NEW YORK INSTITUTE OF 
10 West 33 Street. (Deph 44) 



from 
Experts 

PHOTOGRAPHY 
New York City 




AVIATION 



APPRENTICES 

AlKltfKDED Yfil'W Ml"* IHTrrtESTr.'tt XV TR-US- 
IVU Fdft FNTKWINO ' 1 'HK W 1 -..E.I. FA IIS Fin |l flF 
MOTION AS APFKHSmCES— Write Immediate]}' 
raclwlns eta tup. 

MECKAMIX UNIVEHSAL AVIATION SERVICE CO 

WAyite CdLMily Airpdrt, tfiX AST, Drat. E. Drlnul. Mlelt. 




ENGINEERING 



DEGREE IN 
TWO YEARS 



if. S. Degree rwiraes in engineering: Electrical. Civil, rtiero,, 
klcciumlciil. HfkIIii or AcfohitUiiL^l. t yr r Mech. Drafting, Au- 
liu.M'-il hj Clvlt AflfhhflUUi.:* A u charity, DaUlclnatLon In Pilot 
Trrt thing ProgruiIL Jjtrge Juvtmlrlal HBbr, i'rep courfKi wlih- 
1 Ut vs-Cra rhiUge, K*m tiftaril if 'hslied. him tulllun. Enter 
JuEK', Bepk-Ulbcr, Urnnildf, Mtrrh, H ri!i /or t'ohiUio, 

L"i D E. Washlnaton Blvd., Fort Wayne. Hid. 



NDIANA TECHNICAL COLLEGE 



ENGiNEFfllNG* ErGhdCiiailnk'. jl\H 
dtjrjii and biflLuc rudLih, ^efvh-ini;, 
marine and ilcuriMi 1fLn;raphy tmiEht. 
ItiuroiitfhSy. IS wcfk.a’ rtigipctT* 
I Of toarws Hjulvment to three yon' DothEf nullo work, fietn.ml 
et to bile bed IS74. All ^Jiticnaen tow. Calling free. 

Dodge’s Institute, Ada St, Valparaiso, Ind. 



RADIO 



ARTISTS MAKE MONEY 

Find out: your ability. Bend name, age, occupation and 
address for Free Vocational Art TeeL 

Federal School*, Jnc*i 5E3C Ftdlrll StirtOf* SUg., M InmapClEt, Minn, 



Get into the BAKING BUSINESS 



N<Mirlv dcpr*iiiafl -proof. Hew home utmij ^flWnw.Conrea 
qualifies yoo, Ccetpon n-cheol education lumd tmt. Jr you're 
ambit roue, write f i >t t’J LktiTOOK. "(.) pn-»rnmiiiwth Jinking," 

N? 1 iDn.il ^filunf Isi i ljtu>r l- i 1 C U 1 Miclntiirv, nppt. ITfiS Chicago 

MAKE MONEY AT HOME 



RUBBER 

MOLDS 




Amtslna' rubbar mold -mi king outfit makes prrrwt 

flcKLijlf mnJUa at pliquii, trays, boali-eiUtfi. 

'.laiLla rat( ffflra 14 ^5*’ saf-h. Knell mo.ld 

man™ huodreda ot novelties and gLfis to »il up to 
SI. Ob apiece: No experience neceswry, ijuick 

■nd ea»y. fiLun imiflinhle busineM In your homo 
„ , , o‘il lu aturEb, s Lf e shop?, rrlonda, resort*. 

raad ALaridn. by cnjiLl, Ktill or JjJirt ilm**. ,J 'MH'i 5 d- 

era Uindx Sock'' and hat of huyera Fftt:E, Write 

SO-LO WORKS 

Dept* G-S27 Cincinnati, Ohio 

POPULAR MECHANICS 











.it Si ' 



iacs 



L ° ! rio te- « by W— » -*"?* » 

They were trained -by ^ practi cal experience. Find out a °“ 1 

bill Cie^el training » « 1 OD d trucks. are mas- 

Tcdaviai-i^- * " y - bu r;; v £**. ***«*«*■*-•“„ 

Betore you can W ^ 

1Q service, adiust. repdr and mamF «***. Van can start 

YOU most -learn b*- «- * ot night shap — alsa 

team at ham*- ** "£ Nc tertian. Get r* **" «" 
lnvestig a ' e ' ***! -upon *«*»• 

"March ol Diesel. 



H 



ich oi Diesel- S C H O O tS 

ENIPHILL DIESEL 

L - E -If S®>m*h rot i" y 



Send coupon to the nearest 
Hem phi U Diesel School: 

V d-j fc . . . 3 MS Qneerii BJ vaJ-. L E. City 
GLicaga .201-4 Lairaba# Stevtf 

Memphts , . „ r . , ., , 417 Monro* Awnue 
L« Angelas .... £S£Q San Fernando Tld 
VimeiSMvc'T., B, G. . . . . , 1363 Granville St 



i 1 g ^f|jJ Loftn 

HEMPHILL DIESEL SCHOOLS 

Please send my Iree copy of ' March cf Diesel" booklet arid, 
information on Hemphill Diesel training'. 



name. 



jAGL. 



STflfET 



cmr_ 



.STAtfi. 



.m-46-p 



MAY, 1940 
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IGNORANCE! 



Don’t let It Happen to You! 




YQtt Wfti Si PESAUttP 

m a mx m am 



m GU JUumCAN SCHOOL 
70 mp Mi OUT OP THIS 
P&VfCAMDflt 



KM rira.lwate 

Bum* a 

wx-Si li'nfl Hi*n 
htorh jiNthiE 

rn. rhM 



College Grade Training 

Pays up to s 4 ( ) a week Extra 



WL‘^11 til* 

hrj, j ij jf-: 

UHf « m, 

Hj v e r n tf e hi i af h 

H’ln.!'! gTH.Lvirtl ,■ 

fSfr.SG'' m. 

BfvlE ll V 11,111!. ill 
■ I'., 'll with s’-.EItk-' 
cr ^DditiartAl 
I fikiiiur. 

* F i p □ r pp cd m- 
puled from <,ov- 
'-rmni-ric ii-pori, 
I* it bw&ia ot tvim. 

■IliHun BTite 
no Schuol. 



s^u III! 



H AVE YOU thought about honte study? You look around 
you at your friends, neighbors and i'l-How employes: This 
tins tarns $10 a week more th:in you — that one turns nearly 
dqntJc — 3 third, though appreciably younger than you T seems 
to be making better preEfesa- Why? How can you catch up with 
them? You know tbnt liUmJEy thousands of ambitious men and 
women have won substantia t Success through using their spare 
time at home to master the principles and practice of their 
chosen Lines. HOME STUDY can help yaw, too. make good. 

In 1300, only ONE person in 800 was a high school graduate. 
Today , one in every 837 is college trained. Thaf s why you need 
so much more h 'oei the ball’' today than ever before. That's 
why American School has stepped up its complete courses to 
include so much work ai college lore!. You NEED it, to win 
out today 1 Mail coupon right now for FREE infomiaijon. 






Pair raises depend largely Oh 
da in Stalls time. Make El pay you dividends! 



American Schuol, Dept. aG5A5 r Dre5te| toe. at S8tt St, Chicago, in. 

Gentlemen: I'll sit down juid rontfder my Promotion Problems 
cnrefulay It you will wind me FREE; Information covering special 
tralntng lDBUhlectecheckod below. No obligation o n my part. 

□ HI fill School Courie GDIrsd Fnginccrlnfl 

□ Accounting and Auditing DDrnftlnfl «nd Oeskfln 

□ Architecture: and Builtllnl □ Liberal Arts 



HA JinmOEivv KrtHlileCililg 

□ liuilitcii Maaigeiueat 

□ Aviation 

GElectrkil Engineering 
P Elec, and tin# KvfrJgemtlOEt 

□ Air CondittOdlng 

Name 



Q Private Secretary 

□ Mechanical Eodlneerlctl 
[J Radio and Television 

[“I SlIcimM n)Hl p 
[1 Uutlnaaa Law 

□ Retail M erchau d I s i ii a. 



Address . 



WAera tcriiiwff jpfeaae mention Popular Mechanics 




Follow 
This Man! 

Secret Service Operator 
No. 3 S I* On The Jobl 

FoTlnw 1 iffi r -ough all the ercEtament of 
hi -i chi*< j nfU r the counterfeit gang. See 
In ■ vv i . i- - i i . 1 1 heritor solvit a murder with 
L- Ji-LaiL' ritiKt-r prints! Thrills! Mystery! 

The Confidential Reports 
No. 38 Made to His Chief 
Cam a Regular Monthly Salary 

Write forrejpttrta and free "Bkro the Identification Bureaus in 
Rtrfik of Crime, " Lt-sm how YOU America! Send far 1 i*t of ever &"H!* 
ran become a Finger Print B* pert, hu r c&u* employinjf cmr (fraduatc*, 
pt hmnr-. In spare time, at smalt Write today! Literatvrtmmtonly 
rose. Our graduates ran &“!% of a|| to persons stating their age. 

INSTITUTE OF APPLIED SCIENCE 
IS 20 Sunnyside Avenue Dept. 1355, Chicago, III. 



FREE! 




Your Place In Aviation 



SCHOOL OF ACHOWAt/TfCS 



Cbme to BfAltTAN for tpifiv « fned tiperl (in f, .t mi 
■rhpar-ro! j. vi.it i^3i rsn^f* — Fljffru. CaficircMtic, AJ wJmn-ip.. 5 L:h|ii>, 
A p |it'.iv , , i by L’_ s C’tvil '(.^TcriiMrii i A iitlcri tv, 1 !\ aiiedem 
plihrt^ I idimft CBCriHKECBIIllBUly mn:pp*-tL ihopi- l*b0M- 

ttotifT ^r3Tl*.Ut |WA4tifv fiddly 17 minWp hiiiMirjN.: *hih like 

eUjhniil-irirj- tluO.lwU eiyBJi-k-jfi rriiir™ maLinc »l‘ARTAN 

i>vri| Bn-ltf- ,Vrm irmriH, jJHrl. J*!u Bf^, W r iJ-< tvT tf*. HUlAkcr. 

captain maxwell w, SALFCnjtr. DiiKt« 

OfpL rnt54. Tulil, DlMulti. 




Marc florid lohs now ill l>raft1ti(, tjp -tni AT 
HO MR in tinm for ar our fTitfago HrltMl), 

■^cThI iKiHlrnrd for FREE TR I At LI'S SON nti(l 
Bee haw finsy lO Icmh and set a pond Job, 

CHICAGO TECHNICAL COLLEGE 
E- 2 Qt 1 pcTi Bid?., 113 E. 36 th St-. ChEvegv* Ml* 



EARN A 



DEGREE 



AT HOME 



From A Chartered Institution Of Higher Learning 

Enqriairin Now Demand College Grnduatsi With Otgim 

IS PefW Cturm In An; 5d*nmi fmiwplir; amoueni Pju'W- 
otry : Puli] lr IJmIiIi: Soiuolctry; yhfilatj Caeoilsuv: Fel, JjclBEnre; 

Tbrelow! Law: Business wnlm; AcccnHiijji.tti Adv.$ ■'■■■■■'■•■ ■ 

fterwufMak Elntrinl, Itlidiinlflil. Civil, tf cm* turpi, niixci, ArchN 
ittturtl. Uihlnr, DnfunE, Automotlvs, Aeronautical, ibuliu. liecnuor- 

bihul, ItiflhwHV, HirLiw, Air Li* dn mi • x. . J ■-■ i r ■ ■ ■ ■ i rr. . li.-iis- 

trlal. Cbemlcal Fniiin wring, fomited IftOfl. i“b p . Cauios Free, 
McK i n I ey- tt cds-SvC 1 1 UrAdudtc Cnlhoe, 4 TS 0 -F Sheridan R«U, CXlc^go 




MECHANICS 
& WELDERS 



Auici M«lmnlci and Welders ero In bis de- 
mand. Complete cMHriOt In are am! 
acstylErte TteSdJriR. Iiwly iinil fender 
bumpitia, spray pa Ini In k ami luelJi] Nn- 
] pbin.it, Tay atrer it ru-du n 1 1 on plan, £flv- 
Cta! loev rnti;L Write Lcutay. 

IVHCHIGAM TRADE SCHOOL 

ITS; Woodward Aw., Detroit. Mlcb. 




BE A PASSENGER TRAFFIC tHSPECTOR 

Train with Us — Splendid Opportunities 

Ilea— IB toM— whocnpipbie 3 *_bv. iicunc-stuily eviirst 
in spare time a,rc ptaerd «, Railway an d But Trolfl-n 
inipetteri n tip to fi:i. r . jjin nmniii. plus tapenwt m 
start, or *0 refund to I Han. Asfreeblr. Inwreatlnr 
VrVtfc. Ask nb nut our >ra" especient-e Iti eirlng tlili 

service Free B-wiklet. STanOARd 0 US t NESS 
TRAINING INSTITUTE, DlV. 2ft&. Butfile, N. Y 





STUDY AT HOME 

Leprilly tra toed men win high- 
er [Wlcinn. -.i:d bluer Biii> 
* ess In bualri ^ and pu b lic 
Life. ^renLer tiCi|b.*c limit i.t!3 now ttiail 
*-:*t I'Hf'.rt-. !:• .» cwriKirOtiwia are 
t.-idftd bj- racn wltb legat troiiuar. 

More Ahilifyt Mtjf* Prestige: Mare Money 

W a itijiijc ]M-u 5 -C.i'jj : ’' i'. \> , rin tmn at tivin-9 

Ji,-. ,.-,. ,' L™ 0 , gwcir^wirql 

« Torek 



^urJntf r, pbia lime. 



n^iJuAtefl In every sei-tHWi Df t'.ie 

*’f ^ -i i m^tertoJ, JnHu.lling ILvolome Law lib rarr ^ 1,.“*! 
t-n-n- lieC. mar ■. ■.!■, m-l- <K-[h%l£fl - 'Im Tratnlm.; lor tMdent.lo IB4 
a ' K.1 111 Jur* rn Ih’h , k h 3-HHK. KnMd fur them NUW. 

LaSalle Eit»RcUm University. Pept, SH*t CRItqo 
A CftTnut^dtini Initilutlnn 
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POPULAR MECHANICS 









MOVIE showing how^ 
DynamicTension works! 



I was a 97-lb.WEAKUNG 

until I discovered 

Am. DYNAMIC 

TENSION! 



TOO CAN BE A NEW MAN ! 



CEE my famous body-building method, u Dynamic 
|gj\ ^ TcHxiotf” actually at work on my own champion- 

ship body! ThU special ** moving picture" book shows 
ML how each muscle responds. When you “flick" the 

.. pajL^CF, my body comes to life! This movie book I will 
I nd you absolutely FREE, so that you may actually 

see beforehand what "Dynamic Tv union” did for me. 

m s 

k Add INCHES of Muscles to Your Chest and Arms! 

Onro I hslt n skinny, help Ihem tono up their bodies. inside 
1 1 T - 1 1 h. wcnktEmr. Cuts- «nd out. 

7 - DAY TRIAL OFFER 

T.J hi s.' r | r r to. i . 1 .,, All T -i^li i* fl T-T3.ll I II. CAL. 9 r i tvirn That 

H .\l,W hi. UUt LHI- nhutfL Urn i' ynij kjyltl b'KKL and SKIS y»ur 

! ili-i’orerfld the FH?- hiirdinimr, fiiinur t»«t wish. wild niUiK-li^or 
rr-t (hat t ur n L 1 .] me Into »n. World'. ■E.^2!S„’S“ ™?,'* 

M-ir- ] '■■: | ..et U Dt-VtlotJcd Man. Let maht yuO a KKW MAK-h»>Ltt jwur iMilr lulO 

■1U I.I-..VL! that the Siimo : vst^pi tpai -S-feT 1 pn^urOMis. mikt y«u *n4 

make n NEW MAN of YOU I u*:i rncr uUaima” 

“Drnemtc T.™i.n” i, a nalur.l Mil! CoUpOl for FREE “MfllflC 

ms ■ IhnI of ifeVflnpincf >'rm — riirht ul Ltlu 48 _ P3ge FREE HOOK 

home. It* purpose is nut only to give n you unty a stamp trv^n * pn«M-*ni win 
y.m l-ir. brua ! duiut-h hdyr* 

fill chlist *blctps like STCl'1 SlrOlU; IpJTH «4 lny*. "FVM'EKllnll HMlth Mid S.tn‘iirth." 

■™<i •u»n»d» "i“ ■ k k\l buili» mvjiwst rws-eJSssa^jS 1 

. . h hut iLltu 1 1 1 1 ■ u ith fijstems nit*. KKDhmi.i jiIkmu my 7-DAV tHJAI. 0 >r».lt. 

-ki : ■ i ai fur Ul* h I n.per ■ xwix-ise-to ^^83. Tl S TgS' M& St? X' 



CHARLES ATLAS, Dept, as, 

115 East 23 rd Street, New York, H, Y, 

E wnnl proof that "Dynamic Tension '' will help 
Mi:nko a New Mon or mr ewe me n healthy, husky 
h. |y K bi&r muscle development. Send FREE yoUT 
hook of "moYiea p " and also free book, "EverUstinfr 
1 1 llh and Strength, - * with full details of your 7-UAY 
i'i sill Offer. 



CHARLES ATLAS 

Actual photo every inch :l msn. 
The holder of the title "The 
Wosld’a Most I‘c-i' fed ly Developed 
Man/’ 



Addrese 



State 



MAY, 1940 
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MEET THE FUTURE 




* This man is going places! He's training him- 
Self far a higher job — for bigger rewards. He's 
enrolled with the International Correspondence 
Schools — learning that shop practize and home 
study go together! 

Your future (and yon can i escape it!) depends 
largely on what yon ilo with your “present.” The 
man who acquires sound, practical training today 
is headed for a prosperous tomorrow. Get the 
training yon need — the 1 > C. S. way! Mail this 
coupon for details. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5576 -J > 5 CHANTO?i T PETTPCA, 
feptbin fully h.NhjI ywlr cqBti« nm'tail X‘; 

TECft NtCAL AND INDUSTRIAL CflUflSiiH 



Q Affrtcul IklrB f] Air Brake 

□ Air C* Bp liTaii Hirin' 

□ Arph^tilfil DmMw 

O Archil wlurt! 

D Auto Kiin inr Tctrw-up 

O Auto TwJirrfekaii U Amlwn 
LI bpiicnivitini 
CJ l!rkl|c L rtRi iif-r-rreijt 



Q M annuli* WWL 

□ UtnufJv^tHM of Pulp Ajj'l PmiH'r 

O Mm:n‘ KnjEtn'9 

U Mechanical Eiminwrirk* 

O ^rfctlhn £j PattoniTOekbi* 
Q niurmiwy O 11 unihjui 
LI t’rn.cLreut TeSeplmiay 
OFtrtiUrv Fannin* 



1 OvEliiifiC ijniimilini fl ( rh'ii'ibtiry III 3 'citrlfo VN-iricn K i.,. inuring 
a C-ivil Kp* inner id* U * 'lc-iI M ihmi; Q lladin Opr nit in k 



O Concre te- K-njcLeieerljiic 
( 1 1 ji-iuI RuLNIkw 

O-t^jttora M<vnipffLL:uiri(M[ 

O Diswrl J-njrineii 

LI RIkuImI KtiKiiMTiiii 

□ Hwtric l-ieht.in(r 

fl roiJivJrr PimiHiv* 

□ Kniii □ TTrtft ei r j» 

□ 1I«*L Troi tnif-nt of Mflal* 

LI HJ*hwnJP Km-rui rw’T mpr 



U >t*dio Stivkiw 

£J If. [&, decile a t'^Trinnri 

LI It. Ji..riijrcuiLjii"“ri □ Retrcciirn (.toll 

O fSbce i M e i»l W<w k 

O Ht«Tn Kleeirfo 

D f^lrn m i'J iikjiich. 

L'J Mil’ll": r.ii Ini [lm.fE.ijn 5 
L! ^lOK-Miral EjaKLiJweri-nB 
LI Nurveyln* siui Mapping 
□ TsLe-jp^pla kinsfpceyln* 



CJ JjQrOMOlivn Knjtinri>F □ M ur-h LnirM □ ‘J'ertLIa tlini-jEnjni 
p MiLoaiJ'EiiPUT Htf I avaatioHH □ WcMhk*. El&sirk >a>l Ci 

BUSINESS COURSES 



□ tirade JL'Iinnl 

U ILijk.Ii SuIukiI □ II! untratinc 
LJ IscUarlELB flliuw Unit 

□ lfnilw*y rVNMd Cl»rk 

□ ^fUrjcnAii^hi-p 
O f>SrK tar i»J 

□ ri*fv Um fltn tlon SoS^Eu'p 

□ Sign bntieriik* QSpimljih 



□ Advert fain* Q BockLteiMiiit 

□ ]ll»tor*n (.'-OfrtopOllJeFWJS 

Q IliHinMn AlanitK-r-Eiir-nt 
Cl Carwonin* Cl t.’ivil .-J^rvii'v 
5 _J Collote □ L'hmI AccjjuujtiikK 
CJ PTnimtotory 

B L’OEnmnrc-tn .1 □ V cr* .n ivr»J i In 

CL P, Auj'dUDfiriff □ Pruw h 

DOMESTIC SCIENCE COURSES 

□ AdvfcHtwl llwMiiuliiw U rrofemiiibu I Unwmikiiif 

P Food# and ('oakery »nd D**l*alii* 

□ Horn* D T ** llwv"^ **d OllfWri* 

JMu.u#.m , nien t. l ilEFinf 

■■,, Age....... 

A 4 drt*» , 

Citfr ., ....._ ..... # 1 #!* .„. 

Prrteni paiifloi H .,„...„H Wrt ........ 

Oamiditn rttltle «f» umf wnpm i-> fhe JflltrnJrllMiit ('orretjHMtdtne# 
IjcbMlt r'jitirJian, Limited, Mmtrtah Cantdn- British resid^ntt tend 
to i, C. S. r 7 1 h ittQtv&it. I^hi don. IV. C, S 4 KftQlorul 

Say you an rr.' it ia Popudar Mechanics/ 



TRI-STATE COLLEGE 

*4AAA ****** ** ******* AAM A. 

f in 2 yeat*f 

B, S. Drercc in Civil, Electric'Jit, Me- 
chJoiifftL, Chemical, IIucHd, A mrtmjuj tit-Al 
EnirinEicrifig; ItwFinewn Adminiifrntmq 
and Accountinn. World fumoiu for 
lefhnicrd two-year coiirpief:. tleo -siiort 
diplmiia courses {SO wockaj sn Survey- 
lug und Dnit] triR. Nun-EHitciitialji p.limi- 
Tl&ted,. T oitiop STid livinE ro«fft law. 

For Ambitious, emrin-ust atudento (^nefial 
Preparatory Department Tor tb^se a ho 
laok req ui fed high ach cm j I wrork . Hi uiTentp 
from partfl of the world- fifth y*if„ 
Gr.'wImM-CA euensfid. Enter .June, 
Fwiptpinber, January. March. Writo tar 
catalog. 450 College Avt^ Angola, lild. 




O O L OP 

iNHERlNO 



Learn The AUTOMOBILE FINANCE 
and PERSONAL LOAN BUSINESS 

1 ppm Ihl# fnKjr-UiJiU;>y; b"iJ#ln#n«. I .iT-i-v Ok-.* , !‘rar1.1ral LHIfftV-lLlhly 

ojurs-f jjif» dvailiililu. Write for [nfntnintinn Lnclsy, 

NEBRASKA FINANCE CO., Educational Dept. 



Federal Securities 31 dg. 



Lincoln* Ncbf. 



LOW AS 




Corr&spancience Courts In 

RADI 0 ELECTRICAL ENGINEERING 



ELCCHICftL EKfi!Nr£11 1 WO. r.r- 1 okmI rr.T.'ip <\{ clr-(?. 

L! ^'L Ki;L r i 5 j Jf* 0 ! vuliTirtirtislilt. 'ThKK¥ J imdr . 

NAUlfi CHCIIIICC. ftfN-Ci r Lull fiM* tpirtim l=J tudvi |:-i: I- :i ■ ’ (!rn..* ilwi(rt-Tir L. k- 

1 =”^*n *■ '’(Ml 1# I* iuJE^f-j-Ffr-vi: r n i ■ iv, f#pl t %."m in| 1 '.J^r Itil tr . *.!>. 1 uiilL ,. 

Lj‘ 1 ' J 13^. « ItlUl -iiit-. D»(rrr*-J r-!-i*7i fci|ni*fnl l "6>" r.ir 

tUtC •' •' ■ rflJiiWt <d rn’lnipj rH^Ini?. -i 1 • i «br. 

r l\C.C. I HCOLN ENUHiTHINr. SfHOOl. Gu ■ ■ I - p 1 7 , l ■ .t- ■ i hr^r. 

LOOK! BaLy Chicks 

TM&USAND& wetniY All tear. riML-Rt hju.iIi i v £ i.ji yitf-rb 
in 4L» UsK-tHL-t Hyiartil tlivhy (Mlleeji ja|ir| COChtfral*. If, W, D. 
Tj^SurJ. lfu-rJi3LKFrs. fitiKHnp, Bshy Turtcre. uaHlr;ih. In 
1)0 iw#» r CjUiltJC fee*. DAhiin SOW. Mjkf niG 
money mtiiliiir NAIIOU (jUALlnf ChICKh, 

NAQfifi HATCHERIES, EOK M, CSWR1FR, OHIO 




AUDELS Carpenters 
and Builders Guides 

4vols.$6 




.“ns 



Inf# Trade Information On: 



Trorio 

fof CsFpaeCt u, L'.-jiliii re, j.jin- 
E!i, UoJd nt MCriiloLire end 
«1L WoadleaEl(r|i, Tfr*<» 
Utiidr* dve you Ut Ibort-cat 

LneLr j --i.>r, i lh.lt y,ii) 
LH-LihliU bdW Ja4.C hn.l i. 
OqJujOuaA ttliK, V" 1+ 

te>A»Er i#el#f totir.ii-r... Ah 
ti=r pr^irttoin tc-iUTt fuf if * 
» p[:--n n i iii ir,J fciijunt. a 

pric.tVHl dnJy htl.^r #4td 
Qiifck fidfort-IK* to* Hit. in jjEtj 
Vuijn, Cprpc-OiU'n Yiiv-ir- 

wbcjr- >n wiu tiihipc Guid.te 
ai i IlnlDlnv lletTid Co Eneief 
Vi »1 l IM"it Wi*rk "Tid iJr(,. 
fcr P»y. Tn (ft ti* 

■ow# Cw JWOfdrlf, rimiiJjr JJ| 

b, Ol-.H TTO.il [Jri t'JlKH Coo. 

FOM Wft*. 



How u#fl Uif j^el WWrt^EIow to file- aad sot 
uw* — How to btfild funiitun: — How to lift Jl 
Hi i In: Ow l c> tsriO ib-n cLn.IL line 1 — llrtw tu iqnn 

ruleo auJ atal^B— tow io make NJifltar-^.'arpertH'rt 

-:lt i tti : i i-r: i i r? — Snlirinp: monsijritici n prebterao — Ei* 

tijiint i rie alrmrfL d limb? nr" How to -n>:t ciidero 
ud dilia— How to Initio hou^« and roof#— II™ to 
c^CiuiAto cos: 5 — How to build Ekiwk-b, barns, r?a- 
ficu. bcmaiiowi, otc. j — How to r«d end dr*w 
flsnt— Dm vinf op 0|w-r iti RMtlnrfl — llow to cv- 
ttvtifr— Qcrw to UK teilinn 1 !2, 1.3 apc] l? on tho 
#t#el Miynjm— How t-n build LoieiHI belli peafifoltlv— 
■kytiihlfe— -flow to Hnilil ntair.i — How to put OQ 
ia tonor t-rLFP-— How to hauc ji>Dnr“||.ow to — - 

lay Hwn — How to paint. 




■ IIICMIMIKIKIHII' 



TliEO. AUDEL & CO. + BW.SlrdSL, Now York City 

Hei] Jiudiile Cmrc#j 3 lwi *sd Duiitra QiilJt*. I wall, ea T 4 ».yV fi** IrW, If O It. 

I wu: it Jrt T J. y*. «aJ 11 tin^ihly uNHii Nl. tHbitwie# I Will ntm f Ltit,. 

b 0 0 bli*iiU*ff V 4 ili« I IJEI MtoneiJ. 



Name 

Addrefrp 

DrcUDMitifl 



Rffnrpnry . r M. 
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POPULAR MECHANICS 






m. PROTECT YOUR INVENTION 

Guard Yaur Right to Sell, Market and Profit From iff 

“■ira 





Record Ypur Invention £ 

■IEitfrr<r*MnP*. Tow firrt Bl*P w to irmkfr u Akfit-fcfa 

n-id rJ W hrtLptia«k of raur iiiYPRfcfen ntili luVi It 
rfjhi*d ■a.'idl tv A TriniLil- If 3F*i» in»u 

Sh# ciili[kici u ■ * will ««nd you FftKSv "■ J, H*ri?/i| 
■uC I n v pii llmil' lam hi wlikh to nvpfcfr FPW 
an, if ifcrivc ijiiJ'i'ii. i b IttfbL form. 



The it. F. Parent Lawa iumj ettnwred for 

your beiiefti — to .Hive you the pxi-lufttve 
right to make, U*e and bcII your Inven- 
tUm. It ut to secure I hose benefits* It ia 
important to APPLY YOUR PAT- 

liiNTl’ fROMFflA "-btrauafi thla la a 
Infce country and Enlllluiis uf ptrwtui 
have [lie Hiime opportunity gs you to 
tloveliip an invention blniit-w io ycura. 
Where rival inventors nm Involved, I !u: 
liiw loruta to favor the one WHO e-' l ] . l-jH- 
Ulii PATENT APPLICATION FIRST* 

How We Sarvfr V dm Before 

The Otnce 




Patent Your Invention 



Ullf 



itjuiil i lie 

f! 41 LipifD 

] r rr “I'hlrlit Lil.i'Le lor lll4> 

JlVf«mfcw' J lh ir,p Jiinr- "I til'll 

MM # Vi i ii'. J knnm .iJiu.it and u.iff.-. 

(-1 , r r i ■ I-.* * '■ 1 ■ i to do i | i>,'ilti 

nvuL'l -lij,. L.I.I . Wc PtiiTidl rfilljf hi 

tivr '.rm i.i. i..(ic irlliiletn w:rrj'r la prr- 
y.iriur -Jin* [irnsL-IIUtklLI Jfllll pi- 

CIlL 1 . 1.- L * : .1 1 * -1 - 



tank, collur-biilton, twift;iy-[dn, paper 
dip, eie. — and method t}t nuiklng 
then — ttLLVu proved pradtulils to tlielr 



one purpose ol the Patent Law is tn protcci Vmnnjvem^ta 

i tn'iHo lealUfe# of your Invonllnh which are “c , i ^nvivulnrn v.m 

-teuluSde. Anri these feature nntfft be lettal- *vec itlrencTy^Kilng tnvenliciEis. Viti 

foTEh In 1 tie form 01 



utid eonclsoiy set. 

"’CJulniH" — a phase nf pruned ure so complex 
that flic Putoat Office advises, the invenlor to 
rnyaKO a compel onl- Ron lettered. Patent- Attor- 
ney biji::.iUHe 11 wllbout skillful preparation of 
the 4 perl ticat Lon anil claims. a patent irratii 
o 1 doubtful value," We hgvo a Luiic and 
competent sio.lt — nueruJly trained rod Altered 
ciatorU at torneya — oXport druRiimen — os|M!rl- 
cnocrl tfoarehora — to -►tvc you every Rtcp nf 
rhe way. (Jnr t'ree Bcwk Fiiiiatns our aerv- 
ioes. Mall eoupnn, 



cun aecuTE u piLtout fur KtleTl nil iD'i- 
urovemeu!* even IhOiitJll you r(o not 
Ttold itio patent up the original tnvro- 
1km liU-sinciS \.i ccjniRLumly atrlvlng 
to improve ils products, arul Hie in- 
vention of lmprovp.iueQia, if cornmer- 
CliilLy prat r >cul)!c, uITefS a prolihLT.de 
(SeLd for iuventarn. 

SEN D now FGil FACTS 
The word "NO A"' Is Important Hi 
accnt matters, tor proiupr iicILim Li 
Ij.mil ly the key to huccws. S-Hj. 
W in the tline for you io i?et :md 
read our FlUCftl BOOK— 10 set and 
use our Iteeurd ot Invention form. Tim 



The First Stops Yoii Should Take 

Make tio mlKiuke — obtain, me eervfcea of a 

tleKldtertid Fuient Altorney and cwtahllsh line j] ou k^Vr’animed wilh ittal turla and 
date of your invention. Our Book fella you jasetnathiK uiuatrations — allows you 
■ da ’ ’ T 




how io do tiiis. and our Free itee^rri of luvcn- rvcr y take. The lleconi of in 

■ ion Form help* you to do It nulrkiy. The nest vcnlloti form— JsspeciaUy prepared for 
slot! ti to have LL soureh IniUle of Hi* Parent me inventor — makes It E-iABY for you 
(Hike records to dot er mine wheiker or not U l u L ke ihc firat ittep. wltliout eofll or 
your Invention, id prouaPly patentable. We. ns 0 6 ]h 5 ui|rm. Loward patent! an your J n- 
youj pwteut iitlornCAa* d 0 ifti ta 1 r. >'od— ventlon. Mail l he coupon now— on m 
FOR}! 1 ILIMG YOt'H AS I IJLAl IhN. t hia p^nny p-O&tetLTd, or in ?ji envelope. 

1 Lmc and niun ey-foiviuB stop is I', illy explained I a 
our Book, AlfliJ the Coupoti Tor your Kn.T copy. 

Simple Invention*, fiuprp'ftmtoti* 

Often Biq Commercial Sucttnti 

Inventions need not he CdltipUenled to trt stlC- 
eefwfuL. Many uucstu rtdlng riumstsew huvE: bt'fin 
inacta- by simple tloidcsi. The sipper, thumb- 




w »■» Patent '£vm^\'X£ 

t ‘ I. ic fd 3 141m P» wm. »4.ii'jr*d Lluvufh Hii4 
*fJii-e P H rim "i^M *dv ut hnJ euid .urt:. 

Wo jmnHii. i-lnlm^, i-ftp.ii'? iiuOiimf'il ' 

H)J Q v-i^.n n ,nr.l4 , a I L> u#rt™orit-. ■' 

covipw Hinm ir tH-rt.nrwl t‘V l» I" 

t*rirri" :■ ii- 1 alliioUllCHII tuc mren. t- li 'i . 

IJ. 1 I- t >..■■■ tklirL. M ml Cdiijicu* 



Mail Coupon Now for FREE Book 







CLARENCE 

A.O'BRIEN 

AEGISTifiCD PATENT ATTORNEY 

WASHINGTON, D.C. 



WRITE OEPT, OE1 

AOAHTS SLIILCHHG 



r 



CLARENCE A. O'BRIEN, Registered Pat#n.t Attorney 
Dept. OE1, Adflms Building, WasKinEton P O. C. 

Please <eml m« your 4S-Fau« T‘fiten.t i SiLtilt- and ytHir S*perS,jllv iTniannl 
'Tteoorrl uf luveullun form l- RICE Tills ilufts. no« [rbligal n me. 
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Xjtme. 



Addn.’SH, ,H,.. 




Oily 



. y.[uF.s, 



I Pierce wrli r nr urltti LtlnlnLy 
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Table for Boob or Meals in Bed Has Its Own Lamp 



If you're addicted to 
reading in bed* or if you're 
ill and must have your 
meals in bed* an adjust- 
able stand that can serve 
either as bed table or 
reading stand is doubly 
convenient. And the stand 
has the added advantage 
of a detachable lamp 
mounted on flexible tub- 
ing. Its ten -watt bulb is 
sufficient for ordinary 
light requirements at 
close range but, being 
small and shaded, would 
not bother another occu- 
pant of the room. The ta- 
ble can be used in bed or 
chair. It can be adjusted 
for any degree of slant. 





Electric Broiler for Use on the Dini 



p- L 'Both high and low heat are available in 
tarnish pro of electric broiler that will 
brown your steak right on the diningroom 
The coils are in the cover, which can 
turned over and used as a base for boll- 
stewing, toasting and similar cooking 
The cooker is made of brass, 
nickeled, with jehromium plating. 



Cup 



d. with jc 

t 



the Door Open 



With a vacuum 
cup on Its shock- 
absorbing end, a 
door bumper grips 
the door and keeps 
it from banging in 
the breeze, A firm 
pull will release 
the door from the 
suction cut 



to page 



uetion cup, 
se zeA> 

tizhi 



POPULAR MECHANICS 














EASY 

TO 

PLAY 

EASY 

TO 

PAY 



GRETSCH also offers SUPER VALUES in Guitars, 
Saxophones, Trumpets, Trombones* Accordions* 
Send tor FREE catalogue. Mention instrument. 



Mail till* Maw 

0*1 64 -pog* Book 



FREE 



J, E, Smith, President, Dept. OEP 
National Radio Institute 
Washington, D, C. 

*Tjil! ii k' KllKK without nhl Iriiidun, >*f»' • r 

id (iii^Li JnHih: ' 'Itli'h IU'iv.i ill b in l L.; 1 1 i ■ 1 " 
whielt 1 1' i i n i s 4 V 1 J I RiLiiio'B opi.ic*1MiiiU ii:5 ami 
r ,■ 1 3 *. I in , 1 >0U lUln men m Ihmiii- In In- 
Jili'.llo iVHiulrhiii 1 ’. Nu imiii vi 111 cull (Write Plainly). 

AGE — 

NAME - — .. 

Ai>r>RESS rtf — 

f‘(TV‘ STATE __ 



LINCOLN TRAINED MEN 

This APPROVED Srhoul ul Aviation, CERTIFICATED 
hy the 1.', S. Civil Aeronautics Authority, wants tn im- 
mediiitcly jc^t, in touch, with men interested in p repair inn' 
NOW for Ktwiti-luly positions in Aviation. Hero Lin^ln 
oFTer* von APPROVED CommcrcLfil I*i3 n-t Tretlnirwr: 
APPROVED Private Pilot Training f APPROVED Air- 
plane amt Ermine MerhanirsTminin^: Two year Arm. 
nautical Enelnec rinit Training. Or&liort ierm Mechanics 
TrfliiiiiLj; jirep^ring fur faflpry poaition. Learn here it) 
fly fast modern Airplanes : to overhaul, and rebuild vtihl 
Airplanes nnd Enifihvs, Learn Airplane Dffisrn anil 
Construe linn. We ten-rh you. _l,aryn Me-r-t of Training 
Planea ; li filiapti nml Laboratories. We assist (IniiluahK 
in Ideating [iirei! intiS. let) Graduates KCCntly plrtcOiE, 
Part time employment for hoard and room while in 
training, Get our rata log “Celltact’'. 

MAIL COUPON TODAY for complete information. 



LINCOLN AERONAUTICAL INSTITUTE* (INC.) 
LINCOLN AIRPLANE A FLY I NG SCHOOL DIVISION 
j 5T5 Aircraft Building Lincoln. Nebraska 

[ I'fl like to frrcparo MOW for ,1 rurror In. Avlaison. I’le/iFu? itu b h 
I «mpji'Lc 1 nfomifl r ion Ri>nut LLimoln TitlniDS, 

j KAtfE ACE . . 

I 

I n rv BTATK 



Be a Radio 



JOBS OPEN 

FOR TRAINED AUTO MECHANICS 

Learn QUICK! In As Little As 
8 WEEKS REAL SHOP TRAINING 

AUTO. DIESEL find AVIATION M' - names, *i Id Ipfl , lns.i, f. F. mu. - 
taoijlit w-l'i real tool*. 6 ft r*Al ■ Unim M , in ■" ■ 1 1 'i 1 -■ l . upsI -. 1; k(i*‘ - 

nl ll-ifir fcimj i« the world. Step mid B>'| F',i V - SiJS-iSt) i Wl-.'K. Lei* 
tuition nO-M IViy for part of course lat, . : THEE BOOK' S-. rd roi El ■ 

Free Doporluriily book and new Vow rati 1 .-write nrare 1 *! Khnl TOD AT 1 

McSWEE NY SCHOOLS °J ■ 7*' Kanssi' ffmel 



REAL 



Technician 



BENNY GOODMAN 

.4 . "King 0/ Swing’* 

CHOOSES GRETSCH 

. ""King of Drums " 



NICK FATOOL 

fiDCdrian ‘5 
5iar Drummer 



Learn at Home to Make 



i 

a 

1 

K 

I 

I 

l 

I 

I 

I 

I 

I 



PiE-time bfttirt leadera have to be rijjlU 
, , . they can't take a chance nn i bp t rn ■ 
meals that may not deliver the pond-H 
Thereforr, wJii n you buy ,1 dtum. miik* 

Aijri! vull «!■: a GFtETSCII, the fiame drum 
chat BENNY GOODMAN acid his flee- dxuirtner NICK 
FATOOL fealure in GOODMAN'S world- famccl 
" J No. 1" SWING RAND, And penny seWn-d not 
no lx nr.i- GKETSC11 OUTFIT, blit TWO- a t3 3i FTT.SCJr- 
GLADSTONE for full band use . . . it GHKTSl’IT. 
liRnA S>hL A STES for the famous GOOPMAM sfs- 
TETTE, GR67TSOH. oldest drum makers in America, 
make? a drum for every BUtCurae unit every burte— 
fS5 to SiM, 

5md prnny pailcird fot FREE DRUM 
Cd Lai ague m nd full infemaation about PA SY - 
PAYMENT Plan and FREE TRIAL. Pleasa 
pive '-tff'fl aiidrin and send to DejH.FM.IT t . 

X/ieFRED.GRETSCH MFG,CO. 

Afusicfl/ Jfljf rtrjTie/i f Mvkrts $inc« 1SS3 

6 © BROAOWAY, BROOKLYN, N. Y. 

1 



Owns Shop, J 

: 

A V*t) M< «,! 

1 1 H «■ L iV - I 

Ink y v r a*g— u : 
G □ Sr r j n I 

rr,ml mIf?UL si 

t J *r.il . (hST BF tT . . j. 
Halil jp H ™ 

Imrk > J, 1 ■ i’T nilZM.J iJlP l >rt 
yr:ir ] O-iVD llai-- 1 V sWill 
S/ijUVI 1^1 Kiel ■ I ii,,„ i:- 1 * n 
■iiv Fiwn. ■him,"' — IvARt# 
KELLY, SW W. Cflltwi'in 
fit,. i-L.ifidnli. 1 , Aik. 



Many Wak* ^S, $10 a Week Extra 

in Sport Time While Learning 

Tine it;iy ymi OnW»!ll. 3 sCurl snmllnF vciU 
FrAirCi MibnL'y . T .: 1 1 ■ SIu’uLh ta.+ik* f-l«i'l hlsnwiliu 
y„li IiihV F 11 ill) It J, 3 111 rt'Fliil r Jwl di . Tim n'^L 
nut jinn- ■ ,■ ■' 1 g.lans 11 1 ill dir.'clKHi-. 

which h:in- hetpid nuny tn.ikc s^iiu (n urhhil 
.■ y,-, 5 j In xparv llmi 1 whlk’ lirtimjiijr. I >rnil 
> 1 1-,', 1 iii | Rah in niuionicnt In eondluT ■rxnprli 
in-.l:- lirnl lull!, I ,’ I rcult 1 , , 'fhlH SO-Hfl 1 w-ji in- 

1 11 :r mvllind ninh" 1 , Iwmiinfi p.t hnmi’ tmerCfll- 
Ixijr, f.i-.i-[iialin)L, |.nsrtU'ii!. 

Find Out What Radio Otters You 



Y. I Till III 1- 1 Mill! Hie ICiUt'im fri-r hi) .4 -I ..IKi’ 
Lln.jii 'Jlii.-H Hivuiriln in HailiiP," ]i jHMiHh 
,.nji lUnlLn'h ,rn ilhu- and OiJL 1 1 mu piutKit- 
nmlnr? and Ui««e eiimi«(r In THevishm: 
iclk -il -Diii my t'oiunn: in. It;nj I n- 4"-i i-ti ThH’vl 
xinii- Hl|,»Dh Hum)' lelLris ( 1 x 1111 nii'iii t have 
Irjnnrd, UlIkrtT w|n.( llu'jr are iloLfttf ami 
.■.uni " . kh iid i!Fy j):h ■ >• 3ia. k aijrrwinMil, 
MAIL rorrox tn cm rnvL'IOiW, or ppslc dm 
a ]itimy iHFhieitpU— BfO’tYJ 

j, in. KM1TH, PweaidjiHit 
H Fi-| ■ I . (S3 I' 

fJ:i Til’ll) i-1 llflillft JnstllLtte 
tt 1 JL fr ill El |£lt£U.. iy. Cf 



$ 30, HO, $50 a WEEK 



Chktr 

OpaitM 

M'UHS 

St.lls .1 

- W liin, I 1' i n ! i - 
I’li'lnJ -d !■— h- 
I nb- 
t d 111 r i| n-ir 

It .ill. ■ HTIK.lt- 

. -I i>||pr, 1 - 

r T - Lii >■ p " - '■ 

6 iid im-iii? 3 j-tri' in,iprd Ma- 
ti"fi WM l J c:. “Nti I ii m anw 
Chier Oiwrntnr."- IIOI.LI-S 
V. II IVfcF. .::-r Mudison 
Lijiwr, M i. ii i.iii. 



Itadlo lilXnadrDstLnc ,-tiiti ■ i n ■: tniplojr r-nul- 

n . iigHTl-li"-. U'L'lil I Lf I III 1^ . |i/iilin nl:i,)l c 

r ;i r L u ri.’n,. fmgilny tint er*. (iiH|ce<-L!)rb., for-P' 
l lien , svrvLrertieb in Iftiod-lsny j - ,i f-i . ]LaiJm 
J- 1 , r pi-, , ■ i ■-■ , ilrjilH'rj Eiittpliiy Is.- UiLliithn) a. in! 
kervieenien- Mcinjr lliulin tin'Ihlunuiih open 

llinf i!si=!’« -kd'-f ami r' p |i--iji I > i ■ •- ■ ■ ■ ■ --i-, 

m)il m;ikr .'(Hit. ?4[). ^iTilt n week Otlinr*. 

I i ; i L llii'ii' n-;rul;n Jirt]? jiin] make Jfr. In if. M> 

• i )inrk liKiriE Riwl i ■)>■ Ill tlihL'-. AifW- 

mnhite. |mlire, 3 iyidlli>h, yniltkiiLerrla I Tt^thr*: 
Inml.g.i-btii r system)., cliilnmir dvvtri'^ aw 
outer lii'lds iin’erinjr ngirNJrt uniiiev fur which 
hr. il. I. give* (tie re'iiHred KnowNci 1 nf 

El-, H i!,. Tf-lceihlui: ] iri)m I ae-a Ii* select FTDM.l 

JijId. SUEMi. 



MAY, 1940 



21 A 





by learning DRAFTING 

on d INDUSTRIAL DESIGNING 



if you want to earn more money and advance to a better 
job — equip yourself now by learning DRAFTIMd and 
Industrial Desi fining. You can practical trjtiniisn quickly 
in your spare lime at home — under the personal supervision 
of un Engineer and industrial Designer. Druwitijf took and 
table furnished without extra cmt Learn to draw and design 
new products, or to Improve, re-s-ty le, :-hreurrtlme «nri nuKi- 
era iso old prod Ucta for more "eye appeal" und selling power. 

Draft -i fli is it very bin field, but drawing with industrial 
designing is twice ns biff. F'&etorkH must continuously brintf 
out new models, new products, and improved doiltcns. You 
can he trained for better pay in your home as I have trained 
many hundred succeaaful students l'JJ train you thor- 
oughly lty applied fhni ruction «m actual Work. Send coupon 
fur full facia on "Drafting: and I uduatria I Designing." 
ENGINEER DOSE, Dlf. 3375 , HEtERTYVILLE, ILLINOIS 



j engineer DQBE, 

Div. 3375 

1 Libert jy l Nt, HEIngla, 



Send for full Facts 

Pirate ml me full fruits on bow I mn train f m earn limn-! 
and uJrjuict! by learning “DnlLiitg uni| Jiulu.^tri^] Puaiguitup " 

Natuo ... 





our exp*"*®* 



rfftft€OA- 

iiwirn at 

I L fl ONCE! 



D ON'T lei your friends poke 
fun at jour ''bay ^ilirlow'l 
The successful man of today 
appears iricrt-waiMtd. ready for 
action * . . streamliner! 

If the Vito Bell does not make 
ihat paunchy belt line apmr 
Inches dimmer at once... if will 
cost you nothing! 

Take cure of that ugly paunch 
ihc safe way , , . with a Vito Belt. 
Excess he exercise may strain 
your heart - , . dieting and drugs 
may he dangerous. 

The Vito Belt is made of pure 
l p afiL rubber, molded id give 
maximum support-. Hundreds of 
liny perforations allow air to 
penetrate. The special laCc back 
permits you to adjust the belt to 
lake care of any change in size. 
/ fiustrutfd folder and detail} of 
10-4 try FREE trial offer wilt be 
rent in plain envehpe on request! 



ft Waistline fat often 
stretches abdominal my*- 
cits, allow ini; stomach 
anil intestines to bull lisr- 
vvard and down tvard.The 
Vito Belt bring* welcome 
support to strained uni 
Fragging internal organs 
sind helps prevent c«n- 
gjpaticn and fatigue. 



HAMILTON BELT COMPANY, 5$5 HIM 5t™t, N*w H i« r Gunn. 




The Utmost From Life! 

D ON’T HOLD BACK— life is yours 
to live find enjoy each conscious 
moment. Not m a sheltered, routine 
living, but only in a tempest of life's 
forces — which challenges every element 
of your nature-will you receive that 
inspiration, those ideas, which will bring 
you personal supremacy and happiness. 
Live ho Idly but knowingly — learn to uti- 
lize nature's laws to the fullest extent, 

A FREE Book ol Facts 

Let the JtosicTucians (not □ rdigk>eu organi- 
sation) show you bow to direct little - known 
laws of life and mind — used by the aage-a for 
eenturiea. Write for the free book, “The Secret 
Heritage" today , Address Scribe : D, M-A. 

The ROSICRUCIANS {AMOK] 

San Jew*, CaliiornU , U. 5 . A. 



CHOOSE YOU ft LIFE WORK fH 

ELECTRICITY 

The trained man will find opportunities in elec- 
tri city. Consider the recent progress in radio, air 
condition in R, I clevis ion. I x electricity the field 
for YOU? Our vocation at chart of fio electrical 
jobs wilt help you decide. Free on request to 
am bilious men. Look it over and pick (he work 
you would like to do. We will show you how to 
prepare- Bliss Electrical School has mined thou- 
sands; for successful careers in electrical indm- 
(rivs- One-year course gives fundamental theory, 
broad practical work. Write foe chart today. 
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POPULAR MECHANICS 






LET A. G- MOHAUPT, B.A., IVI.S., noted Radio 
Consultant, TRAIN YOU AT HOWE 




Se a RADIO SERVICE EXPERT 



Ei{f fleJ-rS rmw f'5-r trp-intid c^crla Lu AStuLiur imK 
fLKiin Lei'll I-,” ttLOdem rnilia receiver*. 1 Tench yr.u 
] R (Pit mrttKKl^-ciuntilnv ^turrii’h worti" a™! iln-ury 
-rjiinl sujnply Oreuit Teiter AIKl 4 wnrld ttjf muIMk, 

PftAC^TTT TRAINING - WAKE SPARE TIME WOHir Q«i 6 kLY 

Y 4 -.Lt ni l-.' nuitc cm 1 1 rpn? etiV Itfi own ivny through *axhLJl|fH *livin*t Ith.hi 

thr ONXE for FREE BOOK divine AH parti culuw. 

A C WOHAllPT, Di«ctifi9 Einiineff, RAO'O TRAINING ASS’N 
- AMERICA. 4515 SAtifniwood Ay*.. Pep*. p w 5°-. Chic jpg. 111. 



OP 



ENGINEER 





TECHTiC-W. ,TM> APTLIKT) [Htt’ttSES. K«Mf«nllili •««' 

l.O. TtAJE AXn MtWET SAVBP- L )rjr l- n j IJ.Tr. , aUoifi l J2* 
EltfCHuL JH^hiniul, Arthi|*f1uitl, Sinidytili CWl . 
n.iut>c>L □ n c liidbip: Air i William*:, Rdrlid^htl^ . lui^l. [nt?r.- 
pi™ n-thfeop. 5 m 4 * T-nuth* in ElMlrkeltir, Wwm*r Mwd. DiftW , 
R#lrliicr Allan. Br*l*ln|- Ei^dhit*- •‘I'&n Muiinnunt- LUT. 1 L 1 

TION. iVl-tllnP urnrlf r.ic roam inJ lir.hrH IhtlUKi '"*Lj n ^*" h J ' '- 

e - dun 1 1.4 ;.. i S m- .1 lurAirfii ApUfrroved b*- Mduitnr..**'- 

ifi, wMinraindi* by ilumni. On* *«,il T^vrar SP^-'R’- 

rt hmi™-' ipectnifrl Jure*. bc*qnnir»d K#|iL L3, Oit Yen'- nO 

’ H FINLAY EHGlMUItlNe COLLEGE! 



I e l . - far InlUf 



ns e. . setix st 



LACO Oil 

Seivt your ! . — 

uci-Lbl*^ nevL-i'til oil'TwrnlHit 
4 lL I n.hf>u i 1 ACi]'P ImiirovtKl 
(-■ti-im ui* fi|riL»™S Atfitf-r-l f. 



Stwl your name for Frat- ltoelsjel* jj* ,^jgk 

fti-im ui* fnr.LntniJ AlDPrlfl'i i-owrfSfl I'y TtiH KH 

|irir«ll Tf^Tfinntbnilit Ssriit tti - , ar. 

for Lriuo cojiII Hiive \LitPk, v t 

dirt, money. No attention 

nMiulPd, TAciuaaildn Of do- -^p. 

ll-ETilrd -u«ots. See ytmr jP<1 ' 

] i ii -';, \ r .Tfi'i itenler. -Or. write fW lYTO j 

folder* anil low prleear 

UCO oil BURNER CO.. *50 INion Art., Grlswpld. Iowa 



CARTOONING 

- -fc ...:.. Ill If ‘■■-..I tv A(L iurr t. . tii nal v knmvn 



PAYS 

WELL 



pa IH for Lnnpeft- — buWrrHfw. pnoth?. 

■ HIM i biiy tlt*m fnr enlterlitm*. Ciin^d 

* ] l: . hi. Tlmri? ire vtar ivrul- u.i tin- Urii* l.tlvfl ii»t 
Hlrif. |i..|ii II nd vil tlirrn wrirflc IE tti 57 ftuti. He- 
l renlv nuK. r-eiLd 'i"-t L-J I E'tr llluitralotf 
U,fr h Herr w:inLiu« - IV) In*- I 

SINCLAIR, DEALER IN INSECTS, 

Bn Hit. San Bidi®. CiiiL 



atari lli.ikLnn mooeT at OfWW in atrapl^, BleaS&Pt 
t , 1 1 - 1 n -i- > j-- 4 full ur v*iL i c time. Dls-trihijl® pror 
I .time ticer ■■ r; 1 1 Isa. K*r n IngE s 1 1 ti tifs t 'in '< 1 A 

fLrfr 1 - prcmluni |«tuni an I 01 4 TiEmihle ™“* 
full-alu [imliajtfa ayrti on trial Blaiu HrlHr. 

E. J. MILLS SR 

Cine i nn^tSi- "Qw 
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W«fn on tu-Vfilt U»ht Sochrl. T-' 1 /f A 1 
ij.&Tvel-Mki Dyna-mir- l'i; ■!-■■■ Welder doe* tin’ % I II 
wort <A rjillfJl llietmr |:rii i-.l llfliie^ II ■ nr.Klly ~r ■ 

invrt:.Titr. WEUDS Cylinder Blocks.. BumP- 
rn , hndefri, Tittk*. Farm itliili RETT Al L 
WO *lpa pddT nail bnH <m ti,e ln 3 He*i " * 
lahlerbL TVi.rl.- :iri frri.li, fieri, 1 1n Omm. Cii(iprr mid »LI 
dIIkl metqlq- Mni *lth..i..Ll |iM.i;iuUe r:K|tariervrf. <nn rpok.4 
he much h i-5,DO <wi : . :jt Ii. ir rapnir r. 1 !' ■ fit njifr*r.i 
tin n . Ojriehrtie Wi-Fder Cists V«i L££5 TH AH 
f CCNT5 A DA T. I mir ILi-Ti&Jifl Free- I 'Lit il L w. I'M! MS 
e. hi -|- i.iih, AGENTS — >Lj.kr me proli ti rrll ir-n frjj tutufts, 

fdD|i>THW. uniUiep. Mini ii.nrlMii^ F, I", h! i ■ WtmUi tJ td : I *<' P !>T 

mir L0- D A V T It [ -T ( U f t I'.W D TN *Art I C Mf E tBER C □ . 

tttt-W Y Siller tern Hiid thkife, IIHhaI* 



AMITf SURE- FIRE WAY. 
AutnlJ ife MAKE MONEY jj 






World’s Finest Cameras! 




EASY PAYMENT TERMS 
AT MANY DEALERS 



PROOF 

NOT CLAIM** 



toto-^ er 



Ct^ri 15 



LL - 

|T q # Hof' 1 ' 



Gu.e 

j cdutsi 1 f ( 

sab 

Varmlfl" ^ 

n***=* n c ;'l 

a at 






1 J^ fiE .* p rAo 



luri 


Lift! 


Mill 


P*A4l inti 


bliliiii sjnt 


lul tot. 


uni vi t macjat 






1/10 Odth PH. 


1/lOSOih 




Camera "A" 


ft 


iFarngnl 


l/lliOth IH 


ClOOOfrh ML 


U»J. 


CAMERA 






l,7DDlh lt<- 


1‘JSQiti in. 


II7L 


CAMERA iJ C" 




1 Arruric jr>’| 


1. J0 Orh i*t. 


I L U Si h 


125, 



Studjr the chart above T In view of these results, we 
invite you to COMPARE this sensational new 
Mercury with any speed camera retailing up to 
— in price * . • accuracy of shutter speed * * ■ 
performance - * * and results l Before you buy any 
Candid Camera ■ see the 1/1000 second UniveX 
Mercury at your dealer's today — or send coupon 
today for FREE illustrated booklet I 

At Dnly 52f.75 the Mercury truly eim bodies every intporlont 
feolura of the most expensive foreign’ mud* (omenil 
UniveX Cameras are 190% American -Made. 



!" L ! niv*rs jI Carnem Corporafiori I FREE 

I DfOC.M-75 New York. N, Y, ' 

PIf.im* %en.d me il|usirs»ted booklet dt’scFiEiinj; ilnr many 

I feature* of new UniveX MctCUty Super-Speed CornfM. 

> Nsittof . 

I Addftif - — — - — ■ 

! City — ■ — Siatr: — — — ^— — 
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UNIVEX 



r /lOOO- 

Second 
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Complete, Practical, Profitable 



PLAY THE REAL HAWAIIAN WAY 




PLAY LIKE THE REAL HAWAIIAN 

HAWAIIAN Q L"IT All— I .L'jLrn ■rlg'l'lt ill ymip nwn 
home. l--.-vS.Ti_ wh>rt-CLT Mj thou, No im- 
«™« pFutleli 
liV PLAVf ““ 

“(m ittn 

*IUiJ '.' iiU- iiijvl- Mltci'SHftil in brchestra*. i-m3h, and 
itac-lLLiL^r. Ynu fan do iht? stamp , FREE ILi.Uft- 
TftA'I'Kl 1 MU<Hi.].F.T -‘f .f iiti] III Play Ihci 1 TjlU a,j i ;u 1 
Way" i p 1 Is nil about Hi i ft e.isy, (nsc[iia(iii£ war. 
Wei Ip tfj'la v. 

OAHU SC HDDL Of M IJ ■ J C 

IWU 5 Filrfi Ild'g, Clow land. Ohi-rj 



jr..-L.rn. au-THOO, No uiNf- 

”Ih :1 Icllkff, all melridy, LEAIrJJ TO Fj.,\Y 

UNii. win mends and ewie'wI^H ly, Get 

■ air". M;ikr jjiui.cy. ISiii-iririvIs ,if put 



WELDERS WANTED f 




ELUCTRIC ARC — OXY-AClT YlE N E 

SlltllOd Welders ftrti ¥8 lc JIT, a day. The nlr- 
jxulnd riOw fcTeatcif (hart Upr wuppjy, Learn thin 
tiiKhiy pa ill trade in 3 week?- Iiy aciu.aS hPop 
V rOrli. One of AmirHi-a's Icailinjr ^hiinilA. 
T^t-pul 1003. T ijma of shops, En- 

tSnrsi-' t by weld I up im]u*.[ry . Limited nuns- 
l3? , i‘ Of htllden I H , 3 ■w-i.-p'kH roump In i: 1 ppme 

An- ur Arttyteiie We bin iff., i net Lid I nr room 
am I iMjard, H-nly 5 1 OS. Writ*' or wjr <■■ far re*, 
eryatma, Aak for “Wtldictir Facta.' 1 MCiCr- flirt 1 . 

■ fiBfCftCtH L EGE, Dupt ] 5G, rm S. fYahaili A»t ,CJttcjieo 



TRAINING 

—including 

AUTO MECHANICS & 
MACHINE SHOP PRACTICE 




No roultor where you arp or what 
Von do, AbrCionci! Schools now offers 
imincdiaLe trnininu to meet your 
specific needs, It's a tested, flexible 
plan to lit yrmr circumstances — a 
plan for these Beekinif immediate 
shop trainiPK as well as fur those 
who cannot jiive up their present 
employment and income, 

PRE-TESTED TRAINING FDR YOU 

For ITS yearn National Sf li rw>lEL rac- 
Djcnized lender in Trade Instruction, 
has helped wide-awake men to suc- 
ec&g, Transportation allowance of- 
fered from any point in U, S. with- 
out estra cost. Earn room and board 
while learning More than itt.OO'O 
graduates have foepn Baaiated. f'i-talj- 
Ushcd l&Ofi. This million-doLEar Trsniu 
School will supply yon with a sin- 
cere.,. honest statement of facta about 
the opportunities in Diesel, Automo- 
tive and Mechanical Fields, and show 
how you can earn more pay. No 
exnjifrcratians 3 na misstatements ? 
Pre-tested, easy-to-k-arn methods, 

SEND TODAY FOR FULL DETAILS 

Amaalnjp frit's r. jim ynurn fwr thu’ as.klnjr. 

dimply mull (ht ctnipoii fnr f™i tihfrauire, 

Ng iit?Li;;.nLiDJb, 





TRAINED 

MEN 

get TOP PAY lob 



Diesel Industry 
niescl Sen? icing 
Auto lniluitrl« 
Pqwit Plan It 
N«hln§ Shftcs 
Aircraft Plants 
Mittini) ami Marine 
Mechanical Dcpts. 



NATIONAL SCHOOLS 




FREE 



Literature 

Mail 

woupon/ 



Roque it for Free Literature 



NATIONAL SCHOOLS, l>pr. ntA-5 
‘*OOn Suulh 1 ijibitTVii Sluert. Lih AnjjelM., Calif, 

Flense lead me, u ilhouf. abligaiinm, your FftF.F l . JT ERA J L' RF 

and infarmtflioa about Dieiel'AutO afrf/arfHirtiei. 

NAME . AGE 



CITT 



■STATE 



LOS ANGELES, CALIF. 

« 

Coaipklc Ir.nninfl Ln 

Diofw!?. and <■; a -5 Ennidu^ 

Auio And Mac him* SEtuj> htoin 

« 

Oldnl Tilde .vJilKiT in Wev 



Wftrn H'rftiTTjj plao^E merttfon Popular Mechanics 



FORGE AHEAD 



with the TKliAinc AlphsDet, New "esartly How** rtiort cut to self 
ndyftoccmsut, mrcu^h ^I'^r^ona EJ ty and mlruS-lrailxiLiLp, 

SELF ADVAHC EWE KT IHSTITLTE, Verri SI, Philadelphia., 



LEARN DRAFTING 

Pi-iifs M>f: Jolm OflJi-n Pjiy *1731.00-13 00,00 hientli, I'mlitcd ilmf [fim L-n 
HlWw,Tif in demand, Lsu,m cnysly at home in spn.ro [imp. KiperiQiice 
ii’.MLft sxurj'. CmuiiiDEL u-duralion eibon^ti. ympLoj meiiv uervtre FliE Jv. 

' " J CiljUMUlionr No 



Writ** f"q- HXirnpluii, InfOTiWUlon. NO 



(WOWROE IHSTITUT1, 



Dept, A, lOli, 



AllDrt . 1 llinpia 



TOOL & DIE 

Afii'iy. i Art WcIcUnpr, Hncty Ik F^nctnr Kt'Piiir B FrflCtJciil Shop T rain 1 nr. 
rfclii'liNgsai’ie OitlChL Mt L;i ri;t^l TraiJt 1 - .Hchof»l r Train unUI tUilhsSlifd . 



MAKING 

MACHINIST 



Ditto. r, Mich. 
liH W. Firi Bt. 



WOLVERINE SCHOOL OF TRADES 

Dif-Hl|lrt Ldml 



u: 



iHJp= 

M, Stpi 



pity! Si, 



BIG BUSINESS AT HOME With New Greaulea DOUGHNUT 

c;o into Kcm-iatJ Gita] new kind of food Ous-Uic^s.: Start In your kltc-hen. 

bVrn wIliiwUL | irevieua vxperienr*: 1 >Ik dally nruHta paiudhlp fveu m 
miluIL idvm, M«ke Ml ••.! ftvIJ anudni' GESAEELE** DOUOHMUTh. Wr 
M.|ip|y cquIpiiieiiL and plana, 5 f-ll fer ynu. Scad IMaLPard 

MOW for *]iOc-Li| r|Ul;0lL-&C4iJrtiiiil etltT. Send lkj mtnity. 

1RQWN HOBBY CQ.. 0,1310 Up. MithlQlh fly. . Dept. t-HS. Chicago. 




II I, 



fVIANDN SUPPLY C 

Barsains— MeL Lary. ipere Gotwl s, Firrimu. 

('lorhtt, Shoo, etc, £end ]tV fut jk-v, C itc- 

|g|, to ht redeemed era dm urdw 
ANN iufiply Ca, T i 7?2 Lotcx 5 f . f JUdunood, V* 




AMAZING NEW ELECTRIC 



tr 



s' 




RITA1LS 

ONLY 



FULLY J\ 
GUARANffED f t 



LOM PL ETC 



Plugs Into 

.110 Volt 

Light Socket 



Iml-w- iLtbsipn iwtenl apinlled 
for! AiiulIh‘ 1 ; nnw II AM I El IlUt- 

IrLr Ar: MViileltr — opcrpccfi rr\im lip 
vniL iLphi AX', or p.c. current, 

sume H.i, MlliJ-r wyJderH lllillter 

prlfetl — n^'ieniles in-metidou h- ItoaL lu 
w-l-Ll! ail kinds ul inetal. t a lay 
wi-lctcr Hint uhih unrtHmi, hut fiirtOJUjly 
utttfi'J.irii cdflled iyxJr— H isses 
1 1 ifl- 1 ' Si i id a/132 1 ' (loneeriiih. Hupf.ily 
fumishi'ii n-Llti i*-rlder. tiinratun -il 
nut in hum om. Hep.n ra FL'iidi'r^. iiitlP 
tHaPeH. NKli'iieiiNOi e*!.®, radlhihra, q-re-i 
heatL-d -m i:i 1 1 rsi bI i rif(?t anti niiitlln i ie ry _ 
parts. Take UiLNUlwElil nnywhrrf l» 

(lie Jnb, ppewue- rJKht from liEbt 
stocket. SiunJUy built ef fineft mate- 

riatM to Inal yi’ini. Fully ITu^iriinloed 

Oy UHf Manufacturer? 

crun U /1 UAUev I ¥nu‘ll find a thousand uaca 
atnu WU lYlUEltT i .rortheHA«-Diwr:idJBroti™i 
y?jur ht>inr, Karayr, and wnrk fllttii, TTiriumin,]#; nf |r> 
need the }IA»DIWkJ_D Weldrr. Ai™ fsicuirleH, refieU- xhor*. 
meeltanLrn, farmer m? iPVeutOra, tin ahopa, nlumliem. etc. 

|t\MDrW¥,I n siniv . Si.'n u nn. DMitey, W r e']l msh onr E« you, fontplrir 
wleh n»db 2?ui1 rffiffpleji. i'ay poctUrum only S3. 93 r'ld?? f'-ie rmlt 
nrr. If n?-?E ileliifht'i.l, rmurti HANBIwrin In 5 day#, from receipL and 
money paid fur it \will Lie rofluia&d Inatsntly. itufclt JOdf order iJOW. 






urler 



KUMFY PRODUCTS CO.. Dept D-2D2, Cincinnati, 0. 



24 A 



POPULAR MECHANICS 






* V wW 




Thr wOflil of lit Venltnn move* tin, Yet ah blit fifty yrflr* apn, 
fontr pritplr «en.‘ sityinK, "H r I I, there ■ -• n ' 3 niurli left til 
ipvfnt," Tndpjr *<■ knnfe lhal that 1 * onf rtf liir funnJ+nl 
ihtop^ *\er *aid- Ju*T think w)ib| ha* h itppi'iu-il in the la-*l 1 
fifly years! Alims radio*, sirplanr* anil ihnuumt-. of ntffJ, 
pir act i* ii I ilfuites far hmnr, shop ami oEr.r have hern put 
un thr inarlurL, Eimniiun are eon<inn[|y milking thr worlih 
n Letter plan! tu ilvi; In. 



Inln-isiliitf »tani[i|pi: Flant tt'ith, op oboeum workpr, inf 

lpntpil a sliiipli <1 et ltd in utilize PthdiH "Ifntii on nhl|M. 

A report slalp» ihoi n/rrarft itPSinirhij'l fiNf*J hniv tdl'Pif mo'P 
ihfljp on furl hill* Kith him inirnfinn. Thr Dv- __ ’ rli P°K f-d <" ' arnl "K brrpH and butler fcl whatever 

partmcnt nf Commeren bn« aimounerd ihai it will fe„t out or rirrmnrtanrf lits pivni him In do, Thr "LITTLE" 

a piw alfpl^ns Ike IflVffllnr (Jtllw that ihp nvrrapi^ in ait 
ran Irani In fly kl a day; lllill If will trnwl at ihr rtttr of 
1 11) iiiEJc-k an hour and will sell ul the prir« of i cheap auto- 
pun hi 1 1 ’ . Snlllr mull ill tftlltd a nbol l>i pu 5,000 feet ufllJor. 

the sen. and rwoirr [juiliu-r,-. anti nilllli'IIS • ,J dollars tvurlh . 
pf pnlc) lyinp; lal ihe hull urn of the orvan lilKri 1 thr daji' 

the early Spantirds 



lionif, ortSer, faelory, Oil the farm. On retry idt| bf rotr 
vryaui’r, Little arlicl-t-s like yon find ail thr rounlm of it 
I (i-fH-til olori', h aril ware ilnri 1 , ilrupr vlnrr, foe and novelty 
-•hop. A pcean lindo tonirlliinp llinl dof-n'i uofL rlpht, nr 
il"' rlqmt<y or rmtfK ton nnirhr He prti a happy ihtiuahL 
lli- Imp MVe tin- ip|r| irlli-lf. ' 1 1 i«tV a ninlribulitm Id hum nil 

propri-sr,, T’hilV the hbjt that >, many men have rr,ldl<'d 

ihi- puai of financial nimfori, indrpnidnurr and nrn wi allh, 
Moit ,tf ihn" ih Lot; - vr u>r today didn't rnmc from (he braln-t 
ppf I'nplnrm and phgcalrhtll, They riltir from the mind and 
prrhap* the crude ti Oirie worklirnrh of Air. Man. 



MANS OPHlRTUNITY AS AN INVENTOR WAS NEVER 

lheateh than it rs today. 



of 

> 



OUR BUSINESS IS TO HELP YOU — 

WRITE TO US TODAY I 



LITTLE IDEAS MAY HAVE BIG 
COMMERCIAL POSSIBILITIES! 



fful mnrjnhrx Ihiit For every auhtindln#, hip invention, 
there are ihiicp-nndH of inialt, dniplr ihifl^M for li-r in lilt 1 



** lL cp t,. 



for mnni than furlj-twn yrarp, |hn firm ha-? hffji hrlpin|; 
men with a Inri-nlive turn nf mind. Wf iDfllntiill a larpr 

•mfT of ncperienrrd fp^ialhit ItKClSiERM) PATENT 

ATTORNEYS, PATENT DRAFTSMEN and PATENT OFFICE 

SC ARCHERS? m help niir rlirnie swart all the protection 
to which they ?re rmitlrd, t’™« are reasonable. Deferred 
puyill I'nfs frrr[ijently jrr.iiijii'd. Ysur {|urstbiiF wilt be 
wnswrcf'd prnmpliy. 



an 

WHEN 

and 

HOW 



II may wdm M* fTankly, Lnswinf; that what yn II sjjr will 

held In sirlMrtt werety . • . Ilut FIRST, semi for the 
I1IFJE hrtot* shnwp on ih is. pa^r. They fill yotl 
things ib'iul Patents, Invrnlinn* and Selling |nvm- 
Udiit, ibat wr have Iranitd in vur toij|i experience. 
They may ppre you lime, expens-e .and EYES LATER 
DISAPPOINTMENT* Simply fill in ihr ciiupun. 
No rliarftP', hd obligation, Write ut- lodny. 



to Sell an 

V£ NTIOH 



REGISTERED PATENT & TRADEMARK ATTORNEYS 



MAIN OFFICE t S*fl-E VICTOR RUILMNC 
WASHINGTON, D, C, 

Til l -dux nidi (liFtrri 51 -i-N Empire Hullifinp. 



Gentlemen : Kindly send me at once FRKF. copies of you f 

luniks, “Fntem Protection" anil "Selling an 1 tivfMlioil 



WITH 68 



t FREE BOOKS 

PAGES OF 



FACTS AND PICTURES! 



A I - ■ i iui'luile si I’ftl-lK copy * i your ’'Evidence «'l Inven- 
tion'’ form. 



Name 

Address ..... 

Place .i mt Sute 



MAY, 1940 
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t A frank man-to-man talk about 



PATENTS -INVENTIONS 



and 



SELLING INVENTIONS 







7 




flW 



a, ^ {Continued Tram page 20 A > 

Electric Downdraft Room Heater 

Spreads Warmth Along Floor 



AH mm CARM OFFERS 

Th* qrtilcik ep(»rt^L v 1 



Th* 9 1 " ■ ■ . 

Wl 1 uth * n &pp^ l! 
*iwt1i*r. Action dfr 

jiid ’ 

flger by trilni «q » 
Ud'i’iry. Thlt lft1 l 
^our lraini<VJ 
L ^r mCrf**V .t. 

TatVt t*rfof ,,a,r 

taak£ MORE m °. ! 

a +^ hayfr prnvefl t 
provided lW wit 
Irdarivd A ° 

1* octwpf It ^ 

CvHUi WflqHl To 
tieart of the Aim 
** 



s% 5 kS£-« 

.doponctat "™ **3' In *• 

« y'ji ift U, thil Tcho ° 

siligsii 

SSHiHwi’” 



Heat is always at your fingertips with an 
electric heater that distributes warm air 
toward the floor, keeping rooms at com- 
fortable temperature in chilly spring and 
fall weather or when ihe central heating 
plant becomes inadequate during severe 
cold. A wall thermostat makes the heater 
automatic if desired. Air is forced down- 
ward over a cast aluminum grid contain- 
ing the .heating element. 

Rartge Lid Tells Cooking Time 

You don't have 
to hunt up a cook- 

rooking l i in o and 

■ v tompcrature when 

PE dho modern kitch- 
B^^S3±3P "My *t en r ange Is used, 
S j Under the cover is 

1 a chart showing 

S j heat and time ncc- 

essary for cooking, 

' TJMk ^ baking, roasting 

i VTr! Jei< vi an( ^ broiling, 

29 A ) 



books sent free 



t r t>n fnnpTaraL Just mail Ust CDHpOtl itml irfl'31 
** send JUni ,i set Df (tiffin remark able aiilj 
books, just CUT the press. Whether ynu me ji ihi?- 
cuiie or helper, eiiicri pr nppventler, u.uto owner 

di driver, if vnir re hi know I rut ail 

r^N. about atHmioMIr thtTlranlt'i, take :n:bantsge 
of Hits FREE EXAMINATION OFFER. 



A heller job— In thr auto Industry. 

IlHLOEFt 1'AY — a dinner I* tJ* I he it bui!nc.i?i 
far viru 1 1 sel f and rel a thnfe or l he buee 
profits, arc Wailing for uiy man niio even 
half ii n-f. in imprui i- hlrnrelf. Leans auto 
engineer I nsr wills llti-fto wonder IkooIc .- a new 
way — g rjujiK lrrcrenrc method. H Imply urc 
tlie JIFFY irC]>KV in tflok up tht answer Id 
any mig [null lira. Unlit by eleven of Amer- 
ica's ureal, automobile englnee-ra, anil « r i 1 ■ 
ion in Hi mi dr litufiiastc so you can under- 
Sl&ridl it. Very tmuvst rarp, all ccn'orcd 
r PrluHcgc of consult! nq Auto mob lie -» 

I E nglri eers of American Technical I 
I Society for one year mlthnut cost if I 
L you mail coupon immediately, J 
Send promptly d n if *c wilt intldde ft 
Brand Mpw EXTRA volume with o*fir 3011 
p;i ill's iaduitinq ALL latest tarn with wiring 
rli^tams and data sheets on each. 



CAN YOU FIX IT? 

TJivsO wonder liTOik^ 1 ■ 1 1 
Ktn-p liv alCP HOW its tufct? 
i5ut JL |ftny Hi imtunrlt- 
tUl — L<» kill ihf* Blslnujw 

in fitocTliair—i-e pel tem- 
rNti«.l5DW tn T llLt J"'?r 
fliViro-r ^'Il tnjrlhP tmuliln 

iLtiit I ho- ncm-rl i\My tn 

KiX Si. N^wfCKt IriSrrOVU- 
mcciL-i, fully rwnvfrc-il . 

G Bid VOLUMES 

0 ,..1 r. q | Ki'w Edition 

2 f ih-» (iBEOMi tifll"! ill'l 1 !- 
IraUMRtn wlrlnj; (ha- 
irrjirn!=. etr-.. lin'lmllnir 
MnHrw ErucLnf*, AvilllOO 
IVFatars. Pi^sol »n#in™, 
f-Ec. Dpi 1.U.X-L- edit i dll, 
IT n ] d ■ sEompod flexilili? 

bSrtdlnff, 



AMERICAN TECHNICAL SOClETV f Pg t? | .,hr — Nan'll Sfturty CAUifftesl. 
prill- Are. fk SMtll St.. Dept, ft Si 3 St . CftiCJigQ. IIMn«iiS 

| wmilil Llki' tti SPO (tir E'.h'iy t- ■ Vttltimi- 1 LHll((iill Ilf AE'TJJ FifH I k -t . 

r Vi ill |.flsr the rrw ronlit itellvai-j' tliaOffe* only. Tmt If I ('hr'iTi ; p In. 

j ny.v rtrUSOii them LTtvress mllsTt. If nftcr tSJ ilnyrt It-.* I liHPfe-H m 
f-.i ii i i unii. [ ixitl fiesad j'mi if ^ |mr| pi Jiy Ltiu ha Inure lit the raiO Of 

n- iy *n ii rim- Cl £24.80 i# lift id- rimpnc Inc In :1c ■ -.n-i.Ki • -:j 

mimlwriiilp ami «(trJL Volvf«f No. T t u-s POT yUtir OfTey .Thove. 

N*mo ..ii. i.i ■ 

AilrirL-.f.s i .... . . ......... . ....... 4 . 4 

City. RtatO - . , - . 

FWtfHL- littfii li li-llrr ^tatlTijr itp^e. nertiimtlnn nvi'L i i4i ri ■->■ fti-i-:! .■nlilrt'5- (if 
enspLuyer a;..ii Unat of at cni«7 tOJ^int-sa mail a-, refi.-reuoo. 



{Continued 



{Continued fi 

ULAa^vI^o 



POPULAR INVENTIONS 



Z$A 








How ccoa YOU possess the Gained bands— and. trained mind— 
needed for -a career in Aircraft Mechanics oj Aeronautical Engineer- 
ing? The answer found by hundred* oi men already in Aviation is Aero 
IT? framing. Find our abaul Ihis piaiifabJe train Lag, Find out which Aero 
JTI couish; be 4 1 J Ltst your needs and tirrumslonces. Many liained hands 
now in Aviqtio.ii cue there because ihey lillad out a coupon like IJirj one 
below. Send ii in NOW. 



Amo MuaitU-t IV :i* . il bvit«>. MM w,&in Fi'niai.'!:,. R ..,.•! IflvAnqolM. r..m 
Pk-p» rj t! inJi. iniolL-; :-. on Aviation canwr* ond Atn m liarn.i.nq I am Intfli- 
eaCwJ ifl lb# r Jkvfjr • branch Of r □ Aijsiair MocbooiC*: O Atranauilflal 

Ej*gln#orirnj; DM.. Pk*i» Had fflOie IndoEUMtion, 



N AMt- 



.■STATE 



HANDS LIKE YOURS 



ftlDUWTBI 

Tan SKINS, Make Up FURS 

Ik a TiridermilT. DottJiiif wur hnr.rmn /uri, \ L . c teach 

you el Heme, Mminr 0ifdt, AltlflUlt, Pvfs, Head} 

and Fi}h. Sii-w If -nit tinnlimr tirjr>N-vai ricmrutHi fnrnnc ,• >J 
MAKE MON FY. ,V. n i: t rim: K'i'im in" for olllrre- 
Hi* Mjr.irVf.h.r INUFSTIUATF TO BA If- 

f Ut£ K n n K prclu.rs, +H|.v- . 

■M-'iul i" "■!,■«. 1 1.111x1 TOOftV-Thli Minuti-I - (ii c ir your AGE , • 

HflHT HWE5TE HH SClftWt OF TflXlDEBHT; Bcp-t, 3379, Ontalia, Nflr. 





uto-Diesel 



Itti f.#in 

Jimlll-nt 
| I 11 I *ld . 



* n-«J Lridn. Anij Mtk-hh'ii, , Dlmail ^Mlmniin Am WgtdjnB. Ai*xr|ySm» 
W-Mm „ . Mr, I vt y:- 'hnffl > i E : In’ n-i> ,|--tE Aurri-ltlvxi .W wimnlr autl M*B 
*»JO KTt » JCWHJ Jwfi. Thfl rtipl t» *r,.j b J-i4H.hklilr , l..inti *> MH^Am «|i|| 

with Ieh:! n inn^T I**- |Mik i-r rir-r-ii |fi-l r |rl"r- Rrml abui) *V n r L SCndsnb hral i*r| 

lev !:.111-1 .miH L'i*r<l I HUT -twill- hvM**i dan-jwir. Wf 
N«*|iviNf . ku* fr«- wrlu 

Nashville A ulo -Oiesel School, Dept. 75 Nashville, T 



uiid- 

paj rwr ter* w 



TOOK YOUR WAY 

to SUCCESS / 

QoM'T Copy - LEARN To ORIGINATE! 

HAY Hi URNS will t«rh y**l HOW to CREATE * ■ " 

OHlCINAf, CARTOONK ml tw™* ill#! ¥** « n , 

SELLI Courirf ll» 26 Ihuku Add itLu-WTtlMUL , 
iViui nami dIUf (Mfdrtadi far (m tUtatk, Only- 

RATE BURNS SCHOOL Deni. M. 8o. 1W, CLEVEUND. OHIO 





STUD* 



ENGINEERING 



AT 

HOME 



Earn ■ Degree at Heine 

Front A Chartered Institution Of Higher Learning 
Employer* Demand Degree Men For Key Positions 

U 0#grm Crww in liCectrJml, Mi'i'i Lit im ;lI, Ulvll, S-Etu-c Lm-c i l I > Di4- 
bfl-i, ArfhitMivni, [jrafunif, AutnmoiEve, A«raaiuUr«J, Rcrn-. 

^rnihon. A»r OmdlllonlnE, Hipliway. Gtoldffy, Petroleum, 

IhdU^EJfiiit, t'h-iUHcal k-i 1 1: i r- ■ ■•.-n i r: : ArE.n: SciemM-ft- Ph I id.J40.phjr’ 

Chrmiupy; UU9lH«K9 TraJ-llin^E LaWj tic;, 

flic Ki n I ey- Rftoa m vr 1 1 Grnduatr Cnllrha, 47S0-C fS-h^-ridjiTt Road, GhicdiJB 




This 

MACHINISTS’ 

Home -Study 
Course 

helps men get ahead 

Newly HHKmbled— gpRflnlly ^rS^l — iheftfc flvt. 1 mill tjOtik# Rive 
ybU liir jjriH'tlriil fiw-t^ cm nuxtern rnifhlrir^, uji-l ci-d^l juerlmil*. 
you need n> ndvanee in machine Hhnp wc>rk. Tnke jKlvfinrnPf! ot 
the 4 ether muti'j irktierh'iiee ji 4 round in ehmjIss. Inwelvc your problenia, 
InorEfiflc your etDoiency, vrlib 

The NEW AMERICAN 
MACHINISTS’ LIBRARY 

5 eeluiMM — list* pajes— JfiSi llluttraf Ions 
■I A combined home-«tudy course ond r«ler«ttco library! 

This llhrcLry uf niueblnc hhop priictlee was written fur rninkal men. 



fittd 

efts 

ruslp to the tntiohihe shop 

No money down 



llriCif- 

de- 



n uttd produrdori, pnrtcli unrt rile work, mefnl ^urLi'Hic. ere., 
. Pljtlnly wrllten^ — Completely JllimlriUed — tlio best t;!nd o-f 
p to the bihohine shop iiuld who wuata to adviunce hlinselt. 



ipeclal prlcr-cair payments. 



EXAMINATION COUPON 



McGRAW-HILL DO OK CO.. UHV. 42nd St.. New York jj 



me lor "cm days'' cxamlnaliOn Lhe EU'W AmerlraO Mnchiil- 
IfliEii 1 I.iIh » n-. If iruiMtact-ciry 1 will a-L-nd you ■¥■1.5(3 m IU day » 
ri nil : i . i,)u inoctLhilv iniul tin 1 Tin cl- of Slit. SB 1 -i paid. If uni. 

wanli'-d. f will muni rhr lici^kx i.To insure prompt 

Ibisawnt writ*; ptajnl^ run ri oil in Ah llaq.l 

Name 

l Egiar Aildre^ ....... T , r 

Cl Lv and Sum ^ , P + 

POKltlon ............. ■<*... ii,.... ... + 

nf H'ViUMi.iiiV + r . . - . , r , PM-h.OO 



★ GET ON ’’UNCLE SAM S ” PAYROLL ★ 




Hundreds Appointments Each Year 

$1260 TO $2100 FIRST YEAR 



Grade School Education 
Usually Sufficient 

Short Hours — Vacations With Fwy 

MEN— WOMEN 

ATail Coupon immediately — w# 

today sure, -^Address 



FRANKLIN INST., Dept. Cl 95 . Rochester, N. Y, 

<: mi Li Hitif 1 1 : lifeijcli (o me. wlttiuit clurg^. 33 pare booh with llii nf U. S. 

A- floveranieiit iiLg paid poaltlunj. AilvLnt' iur also rcgurdlnit s.lL.i fi >’ 3 . Itopra, work. 



' ^UD«— 



( ;ii. - i[ii:4i r «f. Tell nit Inhv la ([initifjr for 6. poniUon. 
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trow LUM Lffliwfcv tSBWRST Uljpt trap 

pi™ fei&st hioa fa™ gw™ ftACTWt 

E^ryjjTT ftETETf SEffSOT j&frfll SlDBOI; 



Know Electricity as Experts 

Know It— and Get an Expert's Pay t 



Whut about- yoiif future? Who fa Fnfc today? purely nrl I lie ns Jin 
who fa tflinBiffd to xtand r(]IL! Know your job thoroimull r l ,n> 
nans fOUV^IC for jtjhR jtTi-cjul. Tu do JltSt itrtf thouWlofl Of men 
buve used 

The Croft Library of 
Practical Electricity 

Tlij Or&Jt |jlffnjy .1* a tti J 1 1 [llQic Bl*cljk»l edwataf'. if- i* (auiided on prAt-br* no 
JO j Pt*r-J ,-A pf^iEt-iLlwptn PI|H[.MI'<-'U'II Xul* at 11 M D« til ally iLnr,ii. Ll U |iui.I-i« 4 f r "/'l 
nivtir Ifl IDTOT ffiSli III* xlii-I id JiaJd'liKaiml iArti y&U »«nl- W J llloli *:> thol tlj* 
hfg i^nor rifi h>hiLv i: i| JcrnljicirJ i>L, vr 1 pCi humIfiL Hu G li> Hi *t>Si|s L iE im EJii ua.il!f EUtllfl 

*1 tM.POO tig: Mr |«tkl iifr-Lrk.il wefkipa nj.d ejificwm. Cruft UHU tl»* tliliLia 

tub rtwd to Hnu-» nbu-ufc mciton, kinWPtuH, *Huiuni. eoipin urtBlor*. EranaTtiniiaraf 
riefuitt awib^libMcdp. ditfrHnitkHi ■‘vnfcm* — -rlfrUiiui mirbmgrjf c-F i»Wf t> — 

illuTniahlion in it# i^erv pb*Bfr— Ihw nw#G StPfTti&*«I inrttaudi oE <i«htinr— 

La I tup illKtdL P I*. — bo PC to dc H- SfkQipfcrtff job, frn.ni AnLtmatlfcl It. tO CQmpliftWB, 

b Tolumei, X 15 S pages — New low price 
N» money dewii^Eaiy payment!- 

t'lil In. nod. null flip coupon sttsrf-twd and rh will -unit r*'il (.lie f-nLir* Hi oT nil Btjliui.** 

!w fen day*' Ki-crpiMtiun "r p.piirn vilI. Wb Lute □ I the riot yi»n n.ir a no ' ■'■'ii*- 

tkm. N rnil lirriil* to p tb* ■rr„.l ? l.WI ill («■ ft pi " .illd Lh* hr.l»BBO at 0 -h Mt* 

of 14.00 u inu^itk. Ron I tii« muiran M(JW and *ea urn bad* Isr jpourealL 

i EXAM Wat 1 o~N~C(WPON ; 



| MceRAW-HlUL BOOK CO.. 311 W. 42nd St., W" Turk 

I H*r-I nfl I’fi. lni|. dn-Vd' # uriun aliirii iHi kflIUO-l il Ihi* Croft Library pit I Vat- lit at 
. K !r i r iri | r . [j u 1 .i*rarl. -r.' I a iL rimj - u 11 Si >■ In h' dlSVd U lid i'l.ll 1 ' iinisillilv 
I until i-h* |-ir;,-7^ nT f-! ll DO is II n-:il WaJjlfd [ *|l| rC-Ldirii th< r.r>ili* ■ it: 

| (Tolniui* piampt th I pti.B nt write fliml). and (III In all Hmi-i 

1 tioni* r r , r , r r , r n r ,, t , r r r - t A ■ *-. i . 

f IlomT Add top* - >-- 

i City Ml] Salt. r ,r r , 






U. S* Manufacturers 



RfbI™ mnn 1o Ifurn Flrrifk Im 

Weld ins n-nd Bel t ir-^.l mmhts- 

P'li-M lloilhF [IF to s Iipmllsr Lk'hCi 

nmiUikina in 111 * lab«rH.twVK ivf ikr fklinol cl Erwine^tias. M rdt'rnte . ruin-lnft 
F-uft. A.ri-4*pt4J nppliriinlt ■■jU tic Tully Eroio^J i in lit rend *■ l-o [>’ 1 ^ rui d s™. "aid 
iLTuitd ui iwc-iujLeib i?ir.pk'rn , i> , i 't 



AIRCRAFT 

WE 



LWaUKC 

CCHflftL <>f EMCINEERIN/* 

A# ^yutitnie of fjedratedi nits "" 

P.M. S40 North E roadway and E- State, Milwaukee^ Wli, 



WUtHM.t ul«ILy.n Sinn F i-oif ^pwn nt .r Gif antic Indu-E* 

ttj and Us HutilanrtliiB OBnoflHnib,'' Him ul| n-.o FliiW to 

Ai l WdtfnnB Omer.il oi 4*r Camn< inning a, Rpln« 

-Vir L rail Weld [-r n, . Hptlio Servtcenhan Hilo.i.. 

Wr l-ifnny "I i-rhuirljn mn.'l . [Iiimini m.d E9oilrni..ll llMlAWr 

Wrhlniny Fniulnrrr j- r. ) t .niuilir ■ t i 1 1 H.nl i a £ Ilf inter 'I ft. J i ...... . 

Ete[tHmE (nyliiHf itudml L.fi.w Ptph ... 

K. .\ L'ii I'- 1 yit.) Earn Pari K"P*ns« PUd. 

S'n.m-0 Addrew. 

Cili * ±i*U \tc IVJiS.MQ 




Here is :i WOLlderrul NEW way 
I* kiiro lo pkiy (In- pia.no. wtliimil rui-Uf:. in aa HltJe j'iB S)0 
bAYit. FJfly anything— swinfr to fips«ic«l. 

c 11 / CVCT^AJ Jc| «iiy* You ctoirt has‘e to pni-n™ 
tm f^TiLefc, you don't have tn iiLudy tor 
yt-am. Yduriu nr nld hiivc f '. l lj ; i L iipriortniutirii. Am.ut' vrnir 
rridfii(l! i . Idriy for pleasure nr for money, Cd*t I >■ Vi^ry low, 
J.uy niClltdiUMj'. Send for-rompl elo FREE dctallil, NOobll^aliLoii, 



Karl OstruiFi) Pm, 
MARW^OD SCH O l'i|_ OF MUilC 
SOD H. D»rb4r|n M. 



Chkaqn 



TOOL & DIE DESIGNING 



MachlnlAEs Trade, Murhlne [iriifiiii.' jli n I T’i;-, ii : ii. <-CPl thop I nil n - 

inp in the world’s iJKjUMrlFi] CU-HEOC. Write for full Information, 



NATIONAL SCHOOL OF HlECHANICdU TRaOES 
prut. IT &ZB W. Lade 5t. Chicago, III. 




Millie 1 ! Radi'-i lii* y-r.ir pocket w purte Wri«li* <ib1c 
«. a Ii.sll DR dnpetle hf-rkRin. Hwui'h m-u.a 4 
•,-i- I ■ J PATENTi:o FiXEO CRYSTAL" 
. P«|> UP hi i * .■■!.. ...I- TUKUtf. 

BETTriVliSS. NFW PATENTED DESIGN 
Ti l s rTiftiwtd mired liimtnraiFii ciar.T ->1 ml Tl-t i--.hi e iih itlc. 
MANY tlWNTHt PI EASED WITH RECEPTION 
AND tH^TANC-C CUtTAINt-d WITIt THlt NOVEL HAOIP, 




ONE YEAR GUARANTEE 



ATLAS STICK-OK LETTERStr 

Bea li t ifuF Cdl d C vlortd. NtwStflcs 
i Y ear GupirnnieD. Lafrje Siics— 
Pertlty each. TfFiTii'ndruiiDrm.iml. 
itiiMiind ProlitA. Write UrS.impIci 
and sturtln^ Eqnipmirnt, flurry! 
ATLAS SiDrtWetkt.mi-AMalslEdpChicaiia & 




MONEY IN RABBITS— CAViES 



WE BUY 



nnii put In tnneh w-’llT'i flther mnrferl '- 

Cata-lutf and ddbjr of tnajtaztME Ipr. Or 

7 ..'i'.d 2~/c fur ricuk CliIilIui; And Price LLrrt ;iutl itir’ii Stib- 

MTlptlnn Lu the AMtllUCAN S.M.LL.L STOCK FiUlMER 

OUTDOOR INTEftPHISE CO., fcOlt Dip, NEW CITY, N, Y, 




s 9 yp 



1 1 r y i«,b ,M rirl -I ,-r A Ur-iJiiLf At Law Tricrns Ijitlcrtd-. Chin fan teed. 
Kfr-y CtlnLli Lilli ru III r-lik Wntfl 1' » brfuTH hujr |-|«- 

U. %. MARBLE & GRANITE CO., A-13, Oncco, Fia* 



EARN MORE MONEY WITH CONCRETE 



Kow riinr.iiii , l irl i f -r iHihlrhu-tltti'AMif ya'irnTrsI tferiN T-ft nr* Inivfi m«H ■natw. 

IWMTt iiCiFLNr^-f'a-iiiE/ri tn tlbkluraixAtinc fmliJ ofctittcrnlfc 111* “innplr.i uiLr.ip]i' VIi liMi Ms til 
(Liaijn iflu Iwfiyrn iHoyplit im.iiiwbIiIii. M. a j jm> iouu. Hit»pr wucr!' I.iLcin pumprUfipal 
Li.*:i rn I f-ivr ¥ ii‘ t ] r in ii iif 1 1 nt Ti ■ * n kn ti m-p! HenJ lui 1 liwii Jctoilj iiowr 

POPuLiiif MECHANICS PRESS-,. C13 Si, -Clair CHItJP. llUnan 



RAISE YOUR OWN PAY 



Tlifto it only one way tu r.iise your pay, irnilic mord tuunty 
1 1 r start ii h u sinii-t-t of your own — you must he to tlo 
more or tu ilo it better. S<?U rrli:tncc entm* only from 
belief in -.I -mi {jmi ability. You muKt learn more to cam 
more. Mo-t ooniplctc y.uitlt 1 to helpful Information ient 
lI> - uii.it i ly 1 1 '. i- on rcfiuest. Write today, NOW. 
POPULAR MECHANICS PRESS, St. Clair Siren i, Chicago, 



Start a 
Profitable 



k Get the New iSQ Page Book 

* MONEY MAKING FORMULAS 



Foi Limes lidve been made TrOtti 0 single 
fercLuti like Ituvu^-ands in tilts iiumep-nialtln* 
l.nxifc. Modem. UU' EO-Llie-oi inut^!. Conti las 
mluable Lnlorrh mi i ini Oil how to miike, pldls- 
HRV tttui sell cosiMUes. bwisehold. u uto. slmn 
And oilier prUrlea of all fcinda, Nothlnc bin) 
it rlue* hiUP. Rush pDElclhl lor flee. Lius- 
Irate J elreulit 1 . 

POPULAR MECHANICS MISS. EM- HI, Hi L Odtch SU CHICAGO 



BUSINESS 

of tyour 
Oum 
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Basting is easy 
dropper” just inadM available for house?- 
wives. Juices from under the meat are 
drawn into an aluminum tube by squeez- 
mg a rubber bulb, then quickly spread 
over the roast. The bulb anti tube sepa- 
rate for clean j 



Tool Grinds Rim of Fruit Jar 
to Assure T^ght Seal qjy a 



i 

A 

Fruit jars often fail to hold their seal be* 
cause the top edges are uneven or nicked*, e 
This can he remedied by grinding the rim 
to a smooth fit with a hand-operated ja\ 
conditioner now on the market. 



POPULAR INVENTIONS 



^hnourVcme 

f/ iCotitinufd from page 26 A) 

Big "Eye Dropper" for Basting 
Picks 



dSend a stamped, self-addressed envelope 
to our Bureau of Information, to learn the 
name of the maker of any article described 
in this department. 




PICK THE JOB 
YOU WANT 1 



TRAIN TO QUALIFY FOR 



RADIO-TELEVISION 





ITuvn you 11 juij er Jo yuu meek eiu>? In 

.'IEIht fiiir, Xa I Uhi.tI Sell ivj 1st cvin rf print Inly 
hel|> y^Hj. Wirh^UL Bivins: n-j prr*ent m- 
liiftymiMit 1 M«MJ cull i. i m Ks^ry 

thru rtHTlve iiLti-nftl ve sIidie in- 
■-IrtM l Inn ni '-r'hrw}| nl ms rxrrrt ivi--r. tv'Vi-ry 
hipnf-h (AURtit— IliMlIn, TvtevkSinn-. Tirmritlr^H-T- 
liiK 1 , SuuikI. etc. ItbiIc MchpQ-l tn Went. 

NATIONAL SCHOOLS 



Art the facts. Na mi*- 
mpn t« , Uam 
About this. fit-nib Is 
plait to- fit yAur ■■■■I'tU- 



ttATTONAL SCHOOtS, t*j* r fjiTt J 
ii'JtWJ Suudi l:'jj;ucTuy .Slrtt'C, L.- . A itfjn: Ua. Calif. 

Rtifuett far frei Ijit rdJW* <m HjJju u&J Ttlut j'fi'm 





Xeai*v 



ADVERTISING from experts 

• International Correspondence Schools tiro the world's 
oldest and largest home -study schools. In the past 49 
years, millions ei dollars have kett spent advertising 
I. C. S. by direct mail, newspapers, magazines, movies 
and radio. From that wealth ot experience come I. C. S. 
Advertising Courses. Today, gradual 03 bold high posi- 
tions. in the advertising world. Learn advertising the 
sure way— from a successful advertiser! Mail the coupon. 



IN TEH NATIONAL CORRESPONDENCE SCHOOLS 



Bo* S & 77 -J* Scrsrlon. Penns- 

ei ■«- — ft r r“-] nfar mat Ecin en aubject eberkfrU 

□ ADVERTISING 

□ Areotufllnu □ Met haul cal Eng inter In? 

□ Air Conditioning □ Radio L Tolevisian 



N ante ...... 



Address 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest edition's of the Tiand-McNally Directory 
of Rankers and Bank-Recommended Attorneys, published by Rand-McNally 
& Co. T Chicago, I1L; American Lawyers Annual. Cleveland, Ohio; Bankers 
Service Lagal Directory, published by Bankers Service Co., Boston, Mass.; 
and the Snow-Church Directory Co. Lawyers List* published in New York City. 

Victer Building, 724 Ninth Street, N, W* 

WASHINGTON, D.C. 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK ► 




HOW TO OBTAIN A PATENT 

Writlcn by< Farm?r M rflibi t of t h l- K ia nii^i- 

in-q Cure* of the, ILS. Pit™ I IJrfice. , 

[f YOU WAiLt ta profit, by ycUf idM. fuu &bnnlii 
t i k r ttrpt Id apply tar a kJ. 3 . Patent At 
once, Tout fir it ** srt this Frut Ibnilt. Thii 

Inlcrellintf iMiisrrtUd hri-olt contnini valuable inforTna- 
tlc,n y r_L E 4 . riftriLikl havp, It 1*1 Ih ,nu fully fiDW Ic obtain a 
fin yuur idea it* thn quitkrtl ttny, With ib'SI Fli;ir 
ydu will alia ri-ccLV* a *'Hrf U n! if hiYKnlbri” form oil 
which you can *ft*ilY F^cg-rd your iri^n, Per nr.riAl jmri Cnn.- 
niinl Si'r'vLfe; Vfiur i-nn>- will be perton eEly hand'e-d 
only by 4 liefiitrrril PuLint Allurnejr wtm in alio m Former 

Murntwif of mb E*nmini«ii Corn* of I'M U. 5. Fatoint Offitr. 

Alt communication* eonbdrnli*l T * 

■ML caupt'N TDMT fer IFFC FIT E NT flO-nig ind HECPR 0 Of IHb'ENTIDM Firm. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
fORtfEH MEMBER EXAMINING CORPS U S PATENT OFFICE 



I Wool worth Sld<]. r 3Sth Fleer. IFapt. 511- A. Now Vsrk City 
MILLER BUILDING, D*u*t. SO A, WA 5 HIP*GTQN, a. C. 

Flap.,* EiRd m« twat- ft** UpA t» OMala m Pitaal/' l»d T*Pf 

■ “Record «l 

I NAME I 

^ [ 

I 



New Ideas now Sdldble 
Before Patenting 



Prorllrsil, rmefnl tnventinps miiy now In? Rifely marhrt«a 
without paW-rillng expen™. Write fur t>F rHi ► 11 lbo,t nr yuc- 
r:cw*kiriy *cl] bnc.fi patcoled a cut UJipiKontfld inventions. 

Chartered Institute of American inventors 

Dvpt, 4. RartiBta-r Building, W*<hittgtoi»i D- C. 



BENJAMIN AIK PISTOL WITH HAND PUMP 





F of- T .i r ijh' k — SiHip 1 1 Gil me— Ca rnpioy — f S>~. C ui.Sr-. 

£int5‘i’d — ftftCBr-ilH’ — Practical — — Safe — ,j 

C!Nn-Qdi«L Ail] u -acii.il F0i-w— Anirtr.mg Mnx :>mni T 
Ku SmUkr or JUrarK fl«1t a-ctiorv 

nut i 

ILK KH, 

Hfi B-Wrat 'v-h w — - -— . — . . , 

| 1 h n ,.i in i n Ci-nuknr Cnratr wil Air Rill da i ■ • r- Del cal- 

T^'l <,[■ . ! 1 1 n ■- T- r'riULii i] fv 'll III nil r dr fttCIM-j ttr|lf lOd*V 

lor cartWlrii-- B p*c, (.<, 1 1 . on s .inn In— fcftrgycis,- _ 

icEH.Jft.VlM *(P* fllFte CD-, fliJO Msnin St.. S-1 . Lftn l * ■ r.lrt . , U . j . fl . 



r r IT4E— H4trTt>eae'r— .Sartlv L«clMl«hd Puu'P Si yi.-.sji' i 
!•:><.. Vi fi IrtUte, rihci L -fmI. T 7“ nr 2 it with nH'J l .n, ! i'U 
K-.Shnt S 1 1 1.1 Hi: HM.ner HP-UU- AHrr a <?MW p lP»B lUie W 



(PATENTS— TRADE MARKS { 



I 

LSLS 



AU case. ■» enbnutted civ on personal uct> tnk»» 
Form Bciiieneif of fpitffpfiigfl 1 ' uifA t (tsfrticf ions 
for 09 1 ttr+ii ‘'5efredlui(i of Gorernment 
arkif AiioTU'pyif Ptm'* — FREE* 

LANCASTER, ALL WINE & ROMMEL 

f'uteitC f.inc (JjIfiifFs 



412 Bowtrt Bldg. 



Washington, D. C. 




PROTECT 

LSELL 



Votir i in pit to uteri liivtntioft can lin untd with 
"yitlvj' safcjjuiinls untlc-r patent lun h. Suw, 
iw-coftt pmc’es^ure, Conrplet* fn-ie. 

AMERICAN PATENTS CORPORATION 

Dr,t, 4 -¥ WTfl-sliinsjtDDH D. O . 



DIETERICH & RUTLEY 

RKClfiTERED PATENT LAWYERS 
512 0 Ci.ilo-rj.clu lEhl^. WASHINGTON, O. C. 

n.i'-irfrl n FnCr-nl ■ jC M Nfr* 



I N V E N TO RS ?X d £i! ".1:1 iks 

■ 1 . W ^B^ ■ nirt^nnpIctuil-riUI 

r*rts bof (ire apply in g for patents, O^r boek, Patent»Sei»e, 
gives th^e facts : sent free. Trade Markfl—CnpvriirijU, 

LACEY k t A CEL %su 1,86?. F Sl_ N, W, » ep j. i, WASlirHGTOH, D ,<L 



MAKt YOUR INVENTIONS RAY! 




■Makr VJLI imjfit. (rani him- fanwittafil W. (rip you. 

sc- ■■■?■ nl j lirr-| ijlT c r !•*«■ Wh|«r fr** 

Amplfli Fnf iN?ir* roihyillcYB wl m< -of inmntHii. Si*rji |r- 
■ lLI9. Dhl'LlllIK' l ' ■ ‘ i!i J ”. LlHlJcl*. fllU!. i'lll\l«, fialK|( 

J, iaBidB'' mrnrraiitirjD FKt-’hl, Wrice JtJ-J'.'.l I 1 

CRV 5CEHT TOOL CO.. T>*at, V, Ci n f Ln nati. C-h I n 



M:iil 



tfiriM tilts 



BUCHSTEIN S FIBRE LIMB 

Ec^rhlnc lit g t yiti p, rmil , t (gh t , s |;ronf . 

Cprrc^t til. Ui iH^-a ror nil 

diifarmlLltt, 8 -\l 1 1 iffisth 

FOR i \ ^ D. RUCHSTEIN CO. 

COMFORT PMmscapeltx, Wiiug. 













Earn Cash at Home' 



We mlirj Iff, U, f 1 174 far cxce-p l« tiDi I ret! nr rt ■(* 

Snow* King mujihnHjmSl We fiarnTt-li iissiU-rlalH.; buy 
III 1 -Fi n -- n>-' FREE CM. -Sure bnuk l"hr Jf U: ir 

rfILir. ^l.r-il, Imni. FL.itslilc. EH, 19AS. Write LrHlay. 
U i ■ tell Co. 3H4M Lirt«-trt Oepl 30?, ChicjiUD 

In answering adverfijuiments alwayg write natnt j 
and full addres-s clearlyi, 



To Protect Your Inventions 






Delays fire rlacmer-nuH acd may be very 
cosily. My pertKina] sen lee Rpaisnea 
prompt Action, fltrU't cvplirlpncr*, jinii i 
mllitinuffl of expense. 1 augseal- Hull you 
semi me a model or draw ini’, or flietch 
an:! itesr-rlpr Lo n of your hsventloa. ami 
JJi.OO. 1 Wl El nuLkc- jl ki'.LrrU juuL report 



promptly pa to Its patentability aad fleua 
you a copy of my 713-paee boptk't, Or, 1 1 
you prefer to read toy boo Met llrst, mall 
i..fte aitaehed conpOP n,t omfe. I will aler) 
Head my H ' Record a I Invt'Utlon” rorm. 
Over lib ye&ra expcrlcune 03 a IteglstetMl 
Meat Attorney .) 



3B2-D Victor BldH., 

WaihlnfliOa, t>.C. 

PleaBc bediI me at cure, free of ebame, your 73 
pLiHe book let and "Record of Invention' ' form. 



fi 



L F. Randolph, 
l 

Name. 



n PERSonm. connDcnTiflL potedt service- 
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RUPTURED? 



How To Protect And To Profit 
From Your Ideas • How You 

Can Save Time and Money 

Here nr* the (nets you need. Com- 
patent advice on patent procedure 
is e&bcntial to good results. Our 
years of exfserienee enable us to 
clearly explain every thmg you need 
to know about protec ting and 
com merei »li ring your idea, Write 
today — just request our free book- 
lets anil special '^Certification of 
Invention" form (for yoeir protec- 
lion I. Prompt service arid 
best results. 



Ij-.ttti 'Trm-I prut trio JUiblmt, i.-i . i . . i r 1 ! r, i ■. .. Sicruvr 
M i • i 1 1 r ; I work* Bah ■■■• i « i j- fa mi per W 

Leum Ijy □c’luat work in Otte ftt A.mvrLca’i; e!U.ULiatnfrt 

dtlftps. T rji nU eiK cup.Hrvl^i.Nl Iky f-xi i-rtS- 3UW s — 
ricrLlllinl , Itay-KvejJI H* (-JiiDSeP Krth fliny lltruj. Jl fc..: 

I rtw t- ifti>n rr-i-, ctnployrtlml Itrlri, Wrlli* y' XT 

pper HOW rnel- ■' I.-! "T*r.v.i thl - 

Miw-hiut 9lup Tfiilri.i: 



!4pletitJi>l opfHNT.imilii'-t. nuj.nj.nj ni -isii-» 
Urate. I0 ;l^v plun N |J Nn'vinue exrrTFnro 
needed, e 1 1 1 1 1 j i ■ ■ 1 1 1 Hi-]seaJ cdlJCitUun sumelcnl. 
Jkiiid for free l-tiHfklfii "IJflixiruitiUlf^ bn Pliu- 
t.uHrutiii>", pjirtkalars and reijulrcciinirs. 
Amefitim School of Phqlotirafiti* 

lfitn HIM' 1-3911 Aw.. D*pP 1JSS, ChHlran, lit. 



Depl. 105 SNOW BUILDING, WASHINGTON, D. C 



Geollnn. hiiJ M±a>.i- tfiiii i. .it Uih-iI n ! • I;'. tnH i. nr| miiKmii rrL.Lic i; h.-. nn nil 
lnirt -Tnlf . ‘ i' tr I.-1 1 ■. I rJr.H- inuEnl I Vi IiIii-hIii ,11 I r Tn'i.-r'li I ,ir'-' r <CiE. ^llr , C lujt' 
VBIW two ciiirit'- fur hnkTiitiio. "'()■!■*■ W> Frnlwl ¥«*i" *wf inwiration 
US Hu* ■%• CuJn Hi«r. IJ I IxC V i: Ul J In ml LL.'il.' ' 



ifiy .. Hhart tf-MITW — stfhmRiil i-iiuil in-H ninl 111 : 1 - fn-*t to ?.|ilc«l 

m W\'$ h*'j. E'rrifswimi ■■-Tara .ml in . 1 * 1 ) opran't'im' 1 .1 nJHl^ twf 

: ' bj :» i Vi.-, ^r-u 1 ktn -,n.i ii. i*r i-iw nibraiiiiiv 

- «5 • : lllaisch Fram j'l rr, t> T'-al nr. v,.irL Qiiali ll*a V»U to wr i. 

tii'rtfy : ' ' nt daniiai* «r iwb toiamr» Pay « nuM arbool. N‘ a bonks — no 
U, 1 n i > . : *.u.:.. s i-|., . 1 . 

OR STUDY AT HUME. Writ? Tis inforiuatkit Oh, BbT Itohni Htmty C*u»* 

McCARRIEL SCHOOL Of M EC HA Ml CAL DENT I c , T H V 
N. «r»4 St, Deot. 754 PhiUd-lphij. Pa. 



rimtaim siwUJuiii* 

Sjunlth 

r*m • Vrtm 

hjH AHCurdlflA 

Dm ri laps 



at boihiE. Ijmperuiwe- tSJ-pAE? 1 Mo*in Diresoo- 
■ n FUI-.K hheii yime-.rali. Sviii lawnru *'iit. yy.ai hlt« Mnnai- 
lun-L {umi^iim Writ* rw Cr« ifstAi'f. H-a-irtann Muyl« 
SMkH, a*J | It fr p 24(.h Miir-, K.- 1 1 , M 4 I vaokH. Wi». 



TmimnJ radiu nFjOj 1 *|JjT>' h nrrvlct. numlLinna 1 i»cii In ilr- 
naajiri in ;ivj;iclmi. j^I^AFETAM'S AH' TtAnn]sort tlnmmunlra- 
Liens- CinirKE' skre|Kir..'s you Tn.r r hey^ iLron.;l rwka.iLliNsa.. F'inr^ nicwf.'rn 
Avlnlliii'i 1 1 1 1 1 i 1 ijLbfKrtilnry nn.l jh-jtj I lit ; urn H I < .Th 1 tn^tiUrlnim, 

SPART AK nvlfliisrcii rarffert jjradstaiCD Slow hoJdlrtfS KsiaMliHibk fjfi- 
p|.Li 4 jt.^ wMIk leodbas HvkLl4n WrsLf tar runipltlir ta.':Ln« 

SPARTAN SCHOOT Of AtRONAUTICS 

C-npt- RtAxwc tl W. OiRmir, Dir«tor, Di-pt. PMftsO. Tulsa. Oh la. 



Learn at home in your spare time 

Train Lu tn- :m v ‘ iriM-'Min' 11 . "ihwil ‘ Out 

ItCArLlral utrlhoil hr s rum. .J ij.'.ns .;n>i wfliiii'ii ■ : all fjrx 
slnrr |R]4> pnUtEllClJUi ABT. CAKTIWN.IS'i, aiTfl 
DEHfGNIKG flH in wu- < i ■ 1 ■ .a -i La. i-ijnr-i' Traintd Atluts m 
riiJftkLf «f - him.:- StJfj, lAll. !f7 r, n wi'Ck, p ^ 

N'a «J-i#v I oUh 'Ln • . .-rii-i.r- iiwi'jjsarr. 7 

FkEK Ih'hiK, ‘Art n,r 1'lrio.un pnd 

I’lVjhi ■" i tf-ss’j HK'n nunr 1 i v.'n ART •, J 

nt’TPITS f lirludthll, M,i.| .■III,;..:: tntlny. * jfc*'- 1 a. 



NEW WAY TO CHOOSE A CAREER 



ryOElAy, latlaiiE a in4> or rl«™iiia a carwr m id I .hter a hl;-m-- 

I laiiaa u«i. Rrii’r^n .;^n. nun nrri|r «^7 its^fllhiuc flkr !f<v U In nf|- 

iwl "■Hal k*r»D*f ■i*ric «r prifeawn yan itrs I — -i avltrrl Fiic, 
E DC C Hvr-if yo *ir imhob on .i immsy [*i^t^nrd. f'.v KllKh bftokleL 

* n ** nptsiainq If i* iitw ti, ihv to iucrana. 

VvutlDnkl Cui.Urici biMHEtt. Danl. tE, CiMMif Sn., TviHa. Am. 



LET SCIENCE 
PICK A JOB 
FOB VOUf 



GREER SHOP WAY! 



LUeLDTTO 

oincor.3 iicr rc. 



iKhidh flwjm WOQ I«r4 

a Wh(‘K-. Is 105 

wrrlis ..IQ 

] J WiH'-k:- SltOO 
Ilhii-HdAa .IbJii 

S irvda $lfii 
^ S WfFlts. SISl 
^ a vrerhsi SJttfl 

<■ I ■ wreks $287 



| Washington School of Art, Stadia T25P 

| 11 15 15th St,, N,W, r Washington, D.C. 

| Ycj.: 1 am im^rrfTcd Jn learning to dnnv. p[ 

| Pni8 JhKtk. J, r \ci fur I'k'iisUfL ancj Profit. 

| Name,™., ,, 

I Addmi . 



J -H'nrii t :■ >■ nr l 1 1. ul titio|i 
■WfKrk in few wtrrt.D. 
Tuition mrlurlr 
rijuiii trn>3 fmarrl. 
H fl(.^ nr wi rr fm rrii- 
ftrVnlJun. <3s'l 'rilmp 
T rm ni h.|£ Fa.<: Ui . ' r 

CREEtf COLLEGE 
2CJ4 5i. Wali»h 
Dept. 350. Chicago 



WANT A GOOD PAY JOB? 



11LIED SCRIW MACHIHE CO.. Int 

SchaOl Dirkilon 



A&ffrteted Patent Attarne/S S/rtff t&7$ 



FREE BOOK gives details! 



BROOKLYN Y M C A TRADE SCHOOL 




Unlimited IiiPtrortion until you < □ Mwnatiical Pfe-Emnnecrlne 
have nua-^i'rBd every nnrt of 1 G Diesel HiFiffliicd Q On Tsurner 
Coursn without additional rhirrce 1G inefel Prc'KnfiSneeirlnp 
Full |D Aeronauncai Pra-Knirineeetn? 

Full 5b op Equip men t , □ A viator M erhank > Q Weldl 

L-nereetlpd Ingtruntioa | □ AtitoMeehenie □ TMklus Pleiufee 
Fireproof DofTnitarlH ■ □ fierrlperaiinn p ,\sr t'andliionmit 

Privilnr™ Check .nurl D T * | evMnn anti RftiUo MK'hfiUii? 

Sf ; y . D ArchH^turai-Aiectianieai Drafitiw 
Interests on coupon to receive | a Muliintet p Too i and Die Matin a 
Tree literature. m Annature Wlndsna p JdaciTieal 



MAIL COUPON 

HIT Buford A**., Uept, P.M, 
Brooklyn. New York City, N„ Y. 

Name 

AddreH.....^ 
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low Big Is YOUR PAY-CHECK? 




If you earn under *3,000, 
Higher Accountancy may 
be the answer for you 



T HE sire of my pay-check? What business is it 
of yours?’" Perhaps that's the first reply that 
comes to your mind- 

But — stop a moment. It really is our business — to 
help men just like you. In fact, it's been our business 
here at LaSalle for 30 years. 

If y#ir pay-check isn’t all that you'd like it to be, 
■why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money— insure a good home for your family — a new 
car— an education for the growing youngsters — a 
bank account for a rainy day , , . these and many 
more of the precious things in fife? 

Maybe you're one of those ever hoping for ’'breaks” 
that will give you a higher standard of living. Yet 
that's precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them, of course. Here and there you 
find ambitious men who aren’t depending on luck 
to carry them ahead. They’re following a tested 
path to increased earnings — Leaving nothing to mere 
chance. They’re training themselves for better jobs 
—every week Bpending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income — in a profes- 
sion that pays and pays well. 

Why don’t you do as they arc doing — take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now — 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 
Perhaps youYe asking yourself, “But don't these 
others possess natural ability that I lack? Don’t I 
need a special talent for all this?*' 

Ask rather, “If I do my part, won’t / get results, 
too?” 



mg. Auditing, Cost Accounting, Business Law, 
Organization, Management and Finance. The train- 
ing — complete and intensive all the way— takes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business for yourself as a public 
accountant and be independent. Or T if you choose to 
work for someone else as an executive accountant, it 
well may be for a salary several times that which 
you draw now. 

Write for this FREE book 

If you're tired of pinching pennies, investigate ac- 
countancy and LaSalle tram mg. There isn't a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail Well 
send you our 64-page book, “Accountancy, The 
Profession That Pays.” 

Then, when you read all the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts — toward a more 
secure future. 



You will! For all it takes is in- 
telligence, serious study and work 
— not genius. Under {he LaSalle 
system you solve problems by sim- 
ple steps . - * from day to day, as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you get counsel 
that could be matched only through 
personal coaching by a battery of 
experts in a big accounting house. 

In a comparatively short time, 
you train yourself Iti Elements of 
Accounting, Princi pies of Accramt- 



r - 

| LaSalle Extension University 

; A Correspondence Institution 

Dept, 564-HR Chicago, 111. 

1 1 want to earn a bigger salary — through accountancy training. 

9 Send me, without cost or obligation, your 64-page book. 'Accoun* 
i tancy. The Profession That Pays.” 

j hfame .. .. .. .... .. . . » . . , T + 4 « + , + 4, .. - . * * ■>» , + .. . > . ■ . , 

• Present Position ***,♦**■ Age 

! Address . , , „ + f * , , , , City » . ♦ * 
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AdvcrtistmcTit* in I his action, 35 crn ta per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in June iefiUe. copy should be in Otir office April 8th 

June issue an sale May Ui 

Popular Mechanics Magazine, 200 East Ontario Street, Chicago, Illinois 



YOU'LL PROFIT 

By reading and answering the 
classified ads in this section* 
Hundreds of opportunities to 
make and sa% r e money. 



Popular Mechanics Magazine? 

200 f L Ontario St. „ Chicago, Hi. 

Mr, F, W- Johnson? Mgr. Classified Ads 



Dear Sir; I think you should know truthfully just urfmf m.v rf- 
iwJti uJ*r# with J months advertising, total cost $21,00? which / 
ran in Papular Mechanics 4 months ago, l counted tetters of 
replies to oi'er 2,700? then quit. Since then they continue to came 
in and seems litre nour they ore coming from oil aver the world, 
and today I had an inquiry from Shanghai * China, 

(Origins! letter an Yours truly 

ft!e in our office! ** OtXOn, 



A Ut'OMOHlLES— MIDGET C’AJIH 



GARAGE Owners and mechanics pur* 
Cltase direct at full factory discount 
Triple-X A [icy Steel self -locking piston 
r i, ners . Nationally distributed, Guaranteed 
performance. Stow oil pumping.. Saves 
Rfttellne, Re- boring unnecessary, Write 
for sample anil details. Triple -X Co , 

a S lU ft. Racine, Dept. 1 05. Chicago. 

NEW fifth edition Automobile Racing 
nook, Tells how to build dirt trade bodies, 
fr&mes, e ngi nes . Records. superchargers, 
rides, fnr inula, plans. Stock. conversions, 
MMditer racing, fust. Fords. II on postpaid; 
11.16 C O D Ray Kilns. Department 11. 

TJodlBOnvIlle Cincinnati, Ohio. 

AMERICA'S Outstanding midget- ears, 
supplies. Flans Site. Catalog Derby 

Mi d nets . Woods! oCjK. Illinois, 

MIDGET fiace cars, sport cars, motor- 
seonters. Bargain lEsts — used motors, 
midgets, pans— Me. Catalw new tus. 
parts. Plans. 10c. Circulars free. Midgets, 

lion StMt, Zaire?, vs t ic Ohio 

CARBURETOR Cleaning solvent. Non- 
corrosive. Mau.es used carbureters Like 
new, one gallon St.£&. Automotive Labora- 
tories, til E. Wisconsin Ave... Milwaukee, 

wia. 

MlIXjETft! Racers, roadsters, motorcy- 
cles, Build veuni wtLtl our kilo ran teed 
motors, wheels, parts, accessories. Bar- 
gain Brices. Handbook catalog w illus-trek.- 

tions,. aoc. Midwest, Box 195$, Chica go 

MOTORS . Traits missions., a Kies. heads, 
Bears, bodies, upholstery. In tact we can 
furnish you with any part, new or uned, 
your auto niuv need. Including lL'41} mod- 
els. Also aulumubile motors lor boats, 
write for Prices. Trading FOst. ££01-2207 

Elmw ood Are .. Buffalo. Now y ork. 

ALUMINUM Alloy plStcfts, automotive. 
Filiation, diesel, industrial, marine, midg- 
et. model, motorcycle, outboard. Finished 
or semi. Judson Mfg. Cq., Hedge and Gil- 
lingham. Philadelphia, Fenna. 

CHANGE Ford motor into air compres- 
sor, Instructions il.OO, Tuck. 73 fihlrlcy. 

Pontine, Mich 

AUTOMOBILE Superchargers $3. Guar- 
anteed mileage Increase 2(Kv : power 10%, 
University of Detroit test. Any ear; give 
make, year. Wrench installs 15 minutes, 
John Hanley, Manufacturer, &7J9 Lorame. 
Detroit. Mich. 



AUTO SUPPLIES! AND EQUIPMENT 



RE CLEAN Used all. Complete instruc- 
tions 41.00. Hutch tson, 21-12 iienneplit, 
Minneapolis, Minn. 



RE-GROOVE Tires. More and safer 
mileage. We supply equipment- Unlimit- 
ed field- Profitable wurk. Small invest- 
ment. Particulars. Anchor Tire Groovers, 
Eleven Washington Avenue, Irvington, 
New Jersey. 



BARGAINS — Welders, compressors, bat- 
tery chargers, cor washers. Liberal trial, 
terms. Write Hobart Equipment, Box 

M-S403, Troy, Ohio. 

GAS-SAVER si. Blueprint 50c. Dept. 

PM, 5ta] Paramoun t Bldg top A llBelcs. 

FREE Bargain catalogue, auto supplies, 
tires, tubes, tools, garage, service station, 
and shoo equipment. For dealers cnlv. 
American, 1211 Bedford Avc„ ErOoklVfl, 
N. Y, 

BOOK Of 1(H) pram ic;i J mechanical elec- 
trical conversions, SUCH). Practical Meth- 
ods. 5t. Paul. Minn. 

I04o ignition Supercharger. E. G. 

Sales A: Mfg. Co, , New York. 

PLATING out n la lor auto parts, con- 
nect to a battery. No tanks used. Free 
particulars and proofs, Gunmetal Co.. 

Ave. J. p ccatu r, III . 

PISTON Rings — Multiple fltccl soil dfi- 
SlK IT. Quick seating, stops Oil pumping. 
For all tare and trucks. Send for circular. 
Piston Ring Bales Co.. 4Q22 West Lake 
Street. Chicago. 



AUTO TRAILERS 



BUILD The famous., low- cost Jim Dandy 
Cabin Trailer, Complete plans and in- 
structions oik. Plans to build the beauti- 
ful. streamlined Jim Dandv Cabin Crmser, 
s i . do. Trailer Hmtdera Manual and cata- 
log of trailer parts, supplies and equipment 
--over 10Q interesting, ilhtsfrated pages:. 
25-C. Order today. Satisfaction guaranteed. 
Trailer Supolv Co., 411-A Jackson St,. 
Wausau, Wisconsin, 

folding Trailer plans (i,oo. pita two 
wheel f raster, Sleeps Euur, Substantial. 
Easily made. Casts 525.(10. 5a Indian. 
Rochester, M inn. 

ALL About trailers, construction. Paris, 
! ; implies, etc. 64 pages vital information 
for anyone Inter edit'd in home trailers. 
Sand 26c. Btephes Co., 2500 11th, Kansas 
City. Mo. 



MOTORCYCLES. BICYCLES, MOTOR 
SCOOTERS AND SUPPLIES 



MOTORIZE Your bicycle with MLdco 
4-cvcle power unit. FlI? any standard bi- 
cvcle. Send dime for installation. 1 ms t ruc- 
tions and price, MldCO Manufacturing * 
Distributing Company. SouSh 13 th and 
Kentucky Ave. She hp .v a nti . . Wi SCOnsin. 

MOTORCYCLES. Send 10c for new 1940 
handbook of information. New and used 
parts, accessories, for Harley. Indlian, 
Hen-Ex. Indian Motorcycle Shop, 622 East 
Gra nd. Des Moinen, Jo wo, 

BUILD Power scooters, midset. cars, we 
supply tires, wheels, motors. Lowest 
Prices. Send IQe far plans, etc, Bnl Id- Ur- 
Own Device*. Dept, 5-A, 536 North Park- 
aide. Chicago. 



MOTORCYCLE Bargains, lowest prices, 
burmln sheets Tor *iamp. Motorcycle ac- 
cessories. Rochester H&rler Davidson 
Corp.. 1 2 3 W M a in fet Rochgatfir. N, Y". 

RECONDITIONED Motorcycles. New— 
used PUrlS tor all makes. Authorized H*r- 
Iw-Davldson dealer. Whltmon Motorcycle 
Ai Supply Ca .. 405-2 Southwest Etvd.. Kaa- 
aaa City. Mo 

ALLOY Pistons i'l.OD — Harley. Indian, 
3 Tend erson. Excelsior. Cleveland. Cylinder 
grlndluR, rings, bearings, gaskets, chains, 
sprockets, helmets, goggles, accessories, 
narts nrw and used for lef,s, Catalogue 
and wings pin 10c, Ballak. 1115 Chestnut. 
J3t. LPuls. Mb. 

MOTOR Marvel refldvf Mead's sensa- 
tional pgw ftanger Scooter goes 120 miles 
per galion, 30 m.p.h,, rt<le. rent or sell for 
profit, pleasure. Dealers, adepts write far 
special introductory offer, easy ternts fr^ 
cSrcular, Hurry 1 Mead Cycle Company. 
Dept 0-1, Chicago. 

BIG Dealer profits. Sell and rent aen- 
$ali0nul Keen motors Coolers with super- 
power engine . clutch. Bost mechanically - 
Terms cash. Keen Manufacturing Co., 
Madison,. Wise o nslp, 

SCOOTER And bike generators. Lowest 
prices. Electrical Products, KendallVlUC, 
Indiana. 

BICYCLE Motor, Fush-a-Bike outboard 
motor, complete with pneumatic tire, ready 
to attach Dept, P. ft] rb burn Company, 
Alirera Missouri. 

MOTO HC YcL i STB . Lets get acquaint 
vd. We can save you money OH Parf-i and 
accessories. List and decal free. Triangle , 
llll Washington. Chicago. 

BUILD Motnrscooter "w J th Sturdy Comet 
parts. Frame, fork, handlebars S9.fl5, We 
supply wheels, engines. Literature draw- 
ing I Of. Co met Cvcle Co._ M adison,. WlS. 

1.940 TRIUMPH O.H V twin motorev- 
clefi now available in U.6.A. Prompt <{(■' 
livery. Illustrated catalogues and prices — 
10c. Midwest Motovcvclc Sales., 1239 Goold 
Street. Racine. Wisconsin, 

NEW Speedy IhOlOrsCooter sensatLonatly 
easy To bnitd, Steel Kit S3. 95. Guaranteed 
Wheels, motors — barp&ft] prices. Catalog. 
90 Illustrations 2dc, Mid -Motors. BOk I95D 
Chicago. 

BUILD Eensnlional motorscooUT speed- 
ster! Atimrinw new design cnakiu; our 
uricea iow'i^t In America. Fork 52.06, etc, 
Rush dime for complete blfths. price list. 
ZiP sCoot. 3G22 Nor th Troy. Ch icago. 

BICYCLE And carta catalogue free* 
Coupon for identification plate with vour 
name engraved In sold. Fastens {p bicycle. 
Krause StiPbl ie k. St . Clair Shores. M ich. 

MQtORSOOOTERB. Midget cavgl Ea?- 
ily builr Complete plans and literature OP 
motors, wheek. tires, attachments fur mo- 
tOriSflJK bicycles, etc, Inc. FonsaKtrs, 
Ma^ontown. Pcnmi. 
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1-1 /n H.P. Engl nes suitable for scooters. 
Cam, boats. At Only 614,95, Ct(aT*Vlie 

ptmaasa. Dayton . Ohio. 

KMtftH'fl Motorcvcle trarnilD; L LofcJt 
price-s. Bulletin 10c, Prompt service on 
repairs, carLs. fteceSiWlM. Harlev-IlaTjd- 
(iOu factory (U^B Eye. KPUth's. 2401 Fondu- 

lac. Milwaukee. Wls. 

motorcycles. Reconditioned, New, 
Used, eftj-ts find acees-sorles. A LI makes. 
Large slack:. Bare a lip illustrated cata- 
log 15C. Indian Motorcycle Sales, Kansas 

ntv. hq . 

INSIDE Dealer prices. Overstocked, ail 
models, Indians and Harleys. Rebuilt, 
guaranteed. Dime brings latest list. Cratl- 
da]l-H teks. Boston, Mass. 



WLVTION 



PROPELLERS Far airplane!, aled*, 
bouEv. fun-!, dehydrators. CaiAlOH lfle.. 
Bank :? Pi- mvrller s 1. i>v e Fivl tl Dallas. T>-x 
EMBLEMS. Jewelry, apparel. Evm- 
Ihin* lor the ILlrniJtidCd I Stamp brings 
catalogue. Aircrafts. isnfi-J Second: Ave- 
nue, Hew Yfirlc. 

AIRPLANE Mechanic. Ten week ? home 
study. 81.25 week! Employed graduates. 
Diploma, Catalog, alamo, Aeronaut:ea.t, 

Dundee, Illinois. 

LEARN Alroiane and engine mechanics 
in government recognized school. A', ! a Lion 
Institute, 24-13 Bridge Plaza. Long Island 

Citv NW York 

• (■0 A lit PLANES 8,’i > L'u Tirur-. Lo- 
cated everywhere New Spring Catalogue 
25c PBfrfl . A j refill Dire ctory, Athens, O, 
FREE Airplanes 1 Hurry E 10c bring:, in- 
formation. literature Frail* A item it. 15] t 

Portland. Minneapolis, Minn 

A PRACTICAL Course In ItYinfi — ■-!!* 
chapters, tt l list rated, complete, Only li.oo. 
Aircraft Directory, Athens, Ohio. 

CASH Fof Photos., stories articles. Ni-^ 
aviation magazine. Dylans dime. Davis, 

4B NO. I st„ New ark. Ne w Jersey, 

AVIATION Ana rentiers — Alrmltlded 

young men interested in training tor en- 
tering avmtlon as anp-re-nlsc.es &ee ad on 
jpaae 14A, 

PROPELLER Special: Metal limped 

liardwood. clear. Harley SH.Bfl, Henderson 
S4.46, Fordchev *6.8:4. Airliner Propellers, 

Ft. Worth. .TraOa, 

NATIONALLY Recognized airliner NO* 
jpellc rs. Model A Ford Conversion curls lor 
airplanes, etc. Beiruti neatly built, popu- 
larly priced. Write Universal Aircraft 
Co Box 64 ft Fort Worth, T ejas. 

GET into aviation! Tram now at this 
Lincoln Aeronautical Institute for respon- 
sible position as aeronauti-cul engineer, air 
transport Pilot, aviation mechanic or air- 
craft sheer metal craftsman. Good lobs 
open? Big money paid 1 We assist gradu- 
ates in. locating positions. Part time cm- 
islayment for board and room while- m 
training. Write today for information. 
Lincoln Acronauti nil Institute, fine. i. Lin- 
coln Airplane & FI v 1 in it School Division, 
2(ibT Aircraft HiUtdllUl t , I ncol : i Ne braska. 

JUST Out I By V. A Webb i British Ex- 
peditionary Force 1 lllpa tra l Jons. Lnat ruc- 
tions an Inverted flving. sums, loops. cfacy 
flying, war maneuver!, dog fighting. Com- 
plete si. oo postpaid. Universal, bo* ST. 
Fii n t, MJch. 

LEARN To dr free. Folder, dime, 
phmeyer. Bu«_391. Hempstea d , N. Y. 

PROPELLERS Far Oil-plane!, sleds. Ice- 
sled blueprints, supplies. Catalog dime. 
Lorenz.* n Propellers. Kilts, Michigan. 



HITTER IKS, CENF-R ATORS, ETC, 



EDISON Storage batteries for light-, 
newer system*, Nan-acid. Odorless. fif- 
teen year life, Five rear unconditional 
guarantee. Bargains In complete limiting 
ft vsiemS. Low prices. Free illustrated lit- 
* nature. "Sw-Jav" Battery Co,, 82 Sier- 
]Lng Ave.- Yonkers, N Y . 

BUILD electric, plant for your cabin. 
Operates from wind. Complete plans and 
valuable catalog ltfc, Le Jay MamifaetLir- 
liiD. 447 LcJay Building. Minneapolis, 
Minn, 



12 VOLT Heavy duty generators S0 5O, 
Bravo money on new. Used automotive elec- 
trical parts; free cfitnEug. State Ignition. 
52 Culler tun, Chi c ago, 

EDISON Lifetime storage hatterie* for 
light and power. Eliminates acid buttery 
diseases. Lung guarantee. Al] kinds re- 
built generating plants, motors, and mis-. 
celluneaus article? at bargain prices. Free 
Entereflting literature, T, Ifawley Smith 
Co„ Croton Falls. N, Y. 



WINDING Data 200 automobile arma 
tures si.no, Sabina Armature Works. Sa- 
bina, Ohio. 



AIR CONDITIONING 



FURNACE Blowers *23,M, 13" wheel. 

Also larger sizes for coolLng. air condition- 
ing. 2.500 CFM to 30.000 CFM. S4T.50 to 
5205.00, Variable speed control, belts and 
pullers Included, Reynolds Mfg, Co,. 
Grand Hap] Os, Mich, 



PLUMBING AND BEATING 



KNOW Yaur plumbing 405 page book 
or valuable data — formula*,, drawings, ta- 
bles, sketches on lavbuta. ealimaLlng, in- 
id « El Litm ordinances;. I pint wiping, vie. 
Price S3 00. Johnson Piumblitff Supply 
Cpmoanv. 364? South I hi Is tod St., Chicago, 



ELECTRIC AL SCF PLIES— EIJUTPM ENT 



MAGNETS, permanent, tremendously 
powerful Alnlro allay. Horseshoe - etghl- 
OuuCe—81.40, lour ounce — S1.0D; bars. tWQ 
for 81 30 Fftstcaid. Bulletin. 3 0C, Rbs» 4 
"it Wv.d Brofidwitv. New York Clt'.' 

ELECTRICAL Wiring diagrams and in- 
atruclions for tight switches and bell Con- 
nect Lons. Ei'iSY to understand With cuior 
of wire* clearly shown.. Sl.Ofl complete, 

nox 507, Utica N Y. 

ELECTRIC Eve. With wiring diagram, 
literature, tl PCI VKftti>nld. Phcitobell. Dept. 

sn, m Liberty street, n. y. 

NEW AlnJ co bar magnets balance In 
mid-atr rpwlr il.loL linrse ste type lifts 
£d times own weight $1 UU, Mechanics. 
Box B61- Min ne :i l* uk •• M Inn . 

ELECTRO -BCR2 bE : Electric piehciL 

WrltcE-engTaves all metals SI. 00. Health 
Lamp: dual mi- — ultra violet — infra red 
FromoteA Aun-tan vitamin <l D. r ' Automat- 
ic — ac-dc current. S3. flO. Details, Beyer 
Mist. -Co,, 451 5 -H Cottage -Grpve. Chicago, 



ELECTRIC FENCING 



JUST Out! New ftmaKine bail bearing 
electric fencer made from auto coll, Notta- 
i m el'i 1 on market enufik. this invention, 
UuLicf your own. t.;omplf*te plans and IS4D 
catalog ilk. LeJay Manul aclurlng. &47 
LrJlV Building, Minneapolis. Minn. 



VVEt PI NO— S OT, D Flt IN G— RL \ T J N G 



BLULD AC welder. Cum t>r w r elds. Flan* 
for three .sizes Sl.M. Informatipn dime. 
Hi- Folrtt Electric Products, Belief entaine, 
Ohio. 

75-200 AMPERE Welders from old gen- 
cviiloTS. Complete plans 35 e. Plans show 
^Liiglle and dual welder connections. LeJuv 
Man ufaely ring, 347 LeJoy Building. Mln- 
noapoii .s , Mm n. 

RARCSAIK^, Den i on- Urn, tor arc welders, 
gasnltne and electric tlrsve. L:l3vrat trial, 
easv terms Write Hobart Welder Ex- 
chttnge Bos Nf-MTC^TrnV., Ohio _ 

POWERFUL Dodn ffriltftlor Weldef. 
No rewinding. Good, cheap reactor. No 
rewinding connection to auto engine. 
Plans tl OC 1 Clarence Bareua, Farmer^- 
burg. Indiana. 

ACETYLENE Welding outfil*. 527 73: 
4-tee trie welders. 658. S3; acetylene nenerfi- 
tora. S5g 9Q Superior Oxy-A 0 ctylene k 
Hamilton, Qhjo, 

POWERFUL A.C, welder, kits, plan* tl. 
Marvelweld. B ov M afi, S ail FninclsCO 

D.C, Arc-welder t>SfiA! SI. DO each ( three 
lor 32.UOV Build it yourselr witliout re- 
winding arm a lure. 25-200 amooroa from 
farm light. Plant gcperators. 25 - 200 am- 
Dcrca from Northeast. Dodge autuirnblle 
genera tprs. 25-600 amperes from d,c. ve- 
Itleli* motor* cngir.allv atpraRc batterv 
driven Welders Club. A IB -3482 M-MarE, 
ChLcago, For sate: D.C. vehicle motors, 

sup plies, etc. 

WELDERS. New and used. Write Lin- 
coln Electric Compa n y. Cievelard. Ohio. 

A.C. Welder*, blfibs. material, Free lit- 
erature. Holgerson's Sertice. Canton, Kaa„ 



ENGINEfl. MOTORS, DYNAMOS 



TRANSFORMER Steel cut tQ fllse-, <?C 
cubic inch, pcslage extra. Morton. 4S32 
RiCc . Ch LcnsD. 

AUTO Engine and irzelot Kovcrnor. easy 
to make, plans S1,0Q. Bos BS. Barnum. 
Minnes ota. 

WINDING Daia 2DCV mptbra, growlers, 
test trails Tor mers ll.ftO. Sabina Armature 
Works, Sabina, Ohio. 



BARGAINS — Welders, clcci-toplm in*, 
motor gftnerators. Kuamnteed, liberal 
term*. Wrlto Hobartn. Bnx M-5401, Troy, 

Ohio. 

OOVERNOR3. Auto engine. *5.00 up. 
A pen Es r Candee. Llewellyn St.. Los An- 

geltHi . 

BARGAIN — Up. muitrt-s, 60 cycle, I 

riha«. ]in volt, like new, guaranteed. *7 nn 
Send check to Erie Electric Motor Co, 120 

Churc h, Buff alo, N, Y. 

600 NEW Motor diagrams . tabics, and 
controller connections for the Prnclico! 
electrician. Make? dual -voltage, niulti- 
ftnccd. star and Delta circuits clear and 
simple. Also includes all s mucin id split 
Dhaie. repulsion induct loti, compensated, 
j; pries, two and three phase. Datfl. for re- 
winding and reconnecting all types. Over 
106 vuLunbl? tables.. Mon w- back gnaran 
tee. Price S2.00 PTcpaid. Educational A,d- 
vanremen r Co m PAP v. t ,a kew pi>d. Ne W .York 
AIR Camprcsaora. I $6.Ud; 2x2 

S7.P0' 3’jS2 86.00: electric drilLs In 
85.95. Free folder. National. 1D15 B. 

State, Chicago 

MAKE Money, rewind auto generators 
washing machine motors, construct arc 
welder. 10c brings particulars. Catalog 
materia], Erne a t Knight. LaSalle. Illinois. 

SMALL Elect motors, with flexible 
shaftft *3.25 postpaid McConnell, 1619 

EdgcWPod, Racine. Wis . 

RECLEAN Used Oil without cost. Par- 
ticuLarR. K Qerwjn, Fajridew Gkl^ 

RELIABLE Motor WLniina books. Los- 
sPEis, connecting fliaitr*:n5, winding data, 
lolroductory data selection, Sl.OO. Motor 
Data Co,, Box 763J . _Kan^aft CltT;. BiLssop 1 1 . 

THREE To ten ItVA alternating gener- 
ators. Motors, converters. State yo-UT 
read!*, Queen City ElfCtrLc, 519 Bouth Cal- 
ifornia, Chicago. 



MACHINERY, TOOLS AND 9 CPF LIES 



I0CHJ GADGETS! Giant 10 pound kit 
Cramfull of valuable ft3»Or Linen t of screws, 
bolts, nuts. Washers, gear*. ::pri[jx^ rivets 
brackets., etc.— worth *7.50. yours oniv 
Si. 96. Satisfaction guaranteed hlapufar- 
lurers Screw, 222 VV Htiblm. rd_St ,, Chieagp. 

KELLOGG Air cpmpreftftorR, 66,90, Vac- 
uum pumps, se.no. Brand new Rem live ton 
portable typewriters. 613.00. Taylor. IQ5 
East 1 02nd Street New York 

Build Your turn machine tools, Ga*E- 
ingft and blue prints fit nominal cost. Send 
lt>C lor 2 color 2fi page catalog. 54 prints 
covering 12 met al -work lug project*. 81.50. 
S3 prints covering 6 wood 'Working PrOl- 
ceta. 81.PD. Lewis Machine Tool Co.. Dept. 
M-5, 10&& Alhambra A Ye. , Loa Angeles. 

LATHES- We have a few LsirgaLna in 
allghtly utrd lathes, 9 rr to l6' F awing. 
Write for May Blue List, South Be rid 
Lutho Works. 4-J-4 E. MadlsOh St,. South 

Rend, ind. 

COMPLETE PlanA and Instructions for 
building electric drill Jrom old wfiinSpw 
machine motor, comparable tp ' . Inch 
dr ill 51 50. Conrad Elpv ft. I In vre . MonL. 

DRILL On ndlng attachment, Fiw, bench 
grinder,, hand or POWrf Turned, handler, 
slMi 3 /IB to iU" , Pnee 17 S5. Descrip- 
tive IS ter fi Eure on request. Tractor- 1.1 te 
Co., Sidney. Iowa, 

14" X 5' GREAVES K1 u&man cane Pv:«d 
engine JaEhe, quick Change. No. O Cincin- 
nati ndller. cheap. Write lor particulars. 
Cincinnati Machinery & Supply Cu.. S2| R. 
Second St- Cincinnati, Ohio. 



BOATS, OUTBOARD MOTORS. ETC, 

CRUISERS — Latest desSgnrtl |7 ft, put- 
bdard, or inboard overnight boats. Com- 
plete S3 35. Oh Up. Stream !vn Boat Co.. 
3SI1 w, Ky at., LoulAidil e Kv. 

INBOARD Propellers, eear ptimtift stUlT- 
Sne boxn. etc. Wm. Baker, Pond St,, 
g ^inegt HIM. r 

25& REBUILT Outboard motor*. Fully 
guaranteed. All makes, sires. 5c 'hr In a.-, 
complete data. Masters Ac Boil. APH N. 
Clark . Chicago. 

BUILD Your own boat! Brooks i>re-cut. 
factors -mil led. knock-down parLH. save 
time and money. 3d boats to select from. 
Bend 25e for big catalog. Brooks Boat Co., 
Dept. P. lit Bagma w . Ml ch I gft n. 

KAYAKS — Weld wood kit. Catalog. 

Cie-CrMt Boats. Dept. F, MUiburn, Ken- 

Jersey. 

FORD - M ercurv -Zcph.v r liiflrino convcr- 
ft Itns,. Catalog IOC. Lehman Engineering 
Company, De pt, J>, Newark. N._J. 

TEN Plrtfnd boat plans 60c, Frvr r,*tn- 
log boat building olaus. The Rudder. J5 
Murray St.. New York, 
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POPULAR MECHANICS 



GENUINE New Eitnrudfl and ERo out- 
board did tors now ns low as 525 50 fplua 
a mall transportation charge ) Uown pay- 
ment as low as se.&O, Fifteen advanced 
1 5140 models to choose from. Write for 
CAtnlOHS. boot directory and hancty 13 eat- 
and -Motor Selector— 111] free! Address, 
Evlnrude Motor*. *28? fJ, S7th St,. Mil- 
wauk ee. Wte. 

BUILD Electric outboard from automo- 
bile generator. Smooth — quiet. Uses cur 
butte rV. Complete ulnn-s H>r. LeJaV MftiV 
Hfacturfcpg. 54? LrJlW BuIldiDff, Mlnnean- 

oils. Minn . 

KAYAK Coil&Iiuc ti uit tils. New de-si k ns 
in lightweight convuB taluks and ea eeocs. 
Nine to fifteen feet from S3 95 to JCia ao-. 
Also sold assembled, Mail dime for Ulera- 
tore. Jam CE town Spec Laity Co., Dept. 

P540, TltLLsvllle. Pcnna. 

BUILD A boat by the Welch syaiem, I fa 
ineSiuftisiVe, interesting and profitable. 
Everythin* for building, eqniping or re- 
pairing boat*. U*e Welch ready cut part*, 
Send 1 Dc for catalog showing boat* of 
many typos; boat hardware; propellers? 
marine paints? Sails? bout finish! ns mate- 
rials A till Welch White Cun marine motors. 
Welch Bout Company.. Station K-l, Mil- 

watifcpe. Wisconsin^ 

SNIPE, Comet. Lightning — fitting* — 
purls — complete boats. Wcldwoqd sailing 
and rowing dinghies. Lists 10c, Barnegat 
Boat Works. Bryn Mawr, Pennsylvania. _ 

BUILD Vour "own boat with Bay City 
prefabricated frames and materia Li, Ban- 
up to 2 /2s. Lumber, fittings, engines and 
COUlsment. Illustrated catalog 100 bout* 
3 to 75 feet lOc, Bay City Boats, Inc., 1552 

Adams St , Bav CitV. Mid i, 

KAYAKS. Biggest values! Safest! Eas- 
iest built l Address Play aka, Dedham. 
Mfts A. 

OUTBOARD Motors, all makes. Uaed 
motors and parts. Stamp brings motor list. 
Outboard Headquarters. 205 Atlantic Are., 

E^lull . M tss 

MARINE Power — Easily convert any 
Fbrd motor {domestic and foreign) with 
Osw parts &ttd kits. Complete catalogue 
25c tooi.nl, OswJths&n, 2044 Lawrence St., 

Philadelphia. Fauna , 

OUTBOARDS" — Save l j r Good used 
parts, all makes And models. Bargain* re- 
built motors. Crandall Hicks Co., 05S 

Commonwealth, Boston, Mass. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mail. Catalog, 
WCsllawn, Montrille, N. J. 



SPORTING GOODS, GUNS, FISHING 
TACKLE, ARCHEST 



FISHERMAN'S Belt! Zips open or 
dosed. Holds (Sv box, leaders, bait, knife, 
sinkers, lures, cigarettes, cine, etc-, in 
waterproof compartment- 1 . Small, medium, 
large. At dealer* or send direct- S2.95 
postpaid. Free literature. Welch FlshEr- 
min'B Belt. LOO Faclllt Ave., Kelso. W ash, 

Fishermen — O et a genuine Riehard- 
arm rod — priced and built to fit your re- 
oulrcrnenti. Sturdy lightweight construc- 
tion. "'Just right" flexibility and balance 
make these rods universal favorites. Bait 
and fly casting;: (rolling and weatfish rod*, 
One- piece solids, the new hexagon seam- 
less tubulars with offset handles, Jointed 
tubulars. und telescopies, each tugged with 
the "Sign of the Fish" giving details of 
construction. Write for thrilling 1940 cat- 
alog, fttchardson Rod and Red Company. 
3118 H. Sawyer Ave.. Chicago. Illinois. 

MAKE File* and’ Tishina lures. Whole- 
sale material catalog 5c. Herter's. Waseca, 
Mi[ine*pta L 

TENTS. Factory to ypu. Catalog free, 
Willis Co., Everett, Maas. __ 

twenty AssortL-d spinney one dollar. 
E. J. Knechtge*. Grafton. Ohio, 

Tennis ftestringera: Frames, gut. stilt, 
frep catalog. Tennis BuPPly. 1407 Sixth 
Avenue North . Minneapo l is. Minnesota. 

BARGAINS! Otm calalog 5c, camera 
catalog 3 &e. archery catalog Sc, golf cata- 
log 5c. tennis catalog 5c. medal -award cat- 
alog 10c. Warshal's, Flrst-Madlscm-PM, 
Seattle , 

ARCHERY Sunn l.;es. Instruct ion book 
and catalogue LOe, Mid -West A rchery, 
22na-A East 15th, Chicago, 

ARCHERY jests complete, everything 
that 'a needed, Krons-NcbSe CO.. Kenosha, 
Wis . 

FLY Tying and rod repairing materials 
catalog free. Work Fly Company, Pueblo. 
Co lor ado, 

FIBHHRMEN— Sure catch trout fly Sic, 
Patton's Taxidermy, Paradise, Teona. 



AIR Pistols: Haenel Model 26 — 

super HaeneL -59.45: Dmna -S9.9S: Benja- 
min (new models)- ■ E7 95. ALr ride*; Cros- 
man single shot — $3. !>6: Repeater— $lQ,9n: 
Benjamin —47 95: Tell— 56,95: tJnenrl 

Mode] XV -14.95; Model 40— $7,05, Bend 
stamn for bargain catalog "W rl . Lee Sale*. 

35 West 3Bn d, New York. Ci ty. 

HOOT Indian twin spinner — goes deep 
among the big ones— weenie**— legal — S1.9Q 
postpaid. Hootapinner, 4G29 Kings well 

Avenue, Laa Angeles, ■Calif. 

HUDSON Bay blanket*, complete camp- 
Jllg, hunting, outdoor equipment. Cata- 
log- Howe Fur company. Coopers Mills, 

Maine. 

FLY Fishermen! Get my book ’"Making 
and Using the Dry Fly, 1 " postpaid. 

Satisfaction guaranteed- Special get ac- 
quainted, offer — 14 fine duality dry file-*, 
10-12- 14. it 00, New catalog ioc, Raul 
Young. H«65-C6 Grand River Ave,. De- 
troit, Mich, 

SAYE 40', Oil Sleeping bans. Duck down 
filled, Mothproofed. Regular (SB. 25 value, 
by mail 5 22.95. $11.59 wool bags Only 

$10.95. Guaranteed. Write lor circular. 
Alaska Sleeuiiig Bag CP.. 1114 B. W. Har- 
rksort St. , Portland. Oregon. 



FIELD GLASSES, telescopes 
AND MICRO SCOPES 



ASTRONOMICAL Telescope*. binocular*, 
cameras, microscope?: bought, sold, re- 
p;i I r t- cl Hl-iilI idc for list of instruments 

desired. Rasmussen, Bus 294, Amsterdam, 

K. Y. 

LENSES— Assortment Of fifteen, grouiid 
and polished. High quality. Slight impcr- 
fectJQ.r.:- a* small chip on cdec. Diameters 
10mm, to 52mm. VariPu* focal lengths. In- 
cluding negative clft'uiecejf. Suitable for 
tclescooes. microscobr*. held elosse*. ete. 
$1.00 Mmlpald. Satisfaction guaranteed or 
money refunded, American Lens Company, 

HB North Mayfield. Chicago, 

telescopes. Microscopes, binoculars; 
1940 bargain catalog free, urown-scope ca. 
S West 2 1th Street , New_Yorfc 

BINOCULARS. Telescopes cleaned, re- 
paired, New and weed glao-i** for *ale, 
Bend glasse* lor estimate. W. M. Bcls. 
Opticians. 2 E. 44 Street, New York City. 



ANTIQUES. RELICS, INDIAN GOODS 
CURIOS 



HVrtDftDft, ilapLers. pistols, dagger*, ar- 
mor list l&e. Robert Abels, B90A Lexington 

Ave.. Neff York. 

GLASS. Book*, ml peru Es, cyrloa, cata- 
log $c, Junes Antique*. N orth branch. 

Kansas, 

INDIAN Reiltii. coin*, bills, gem*, cryei- 
tat*. curtos. etc. Illustrated catalog $c. 
10Q ancient arrowhead* S3. (JO. H. Daniel. 

Hot Spring*. Ark, 

30 GENUINE Indian arrowheads. $1.00. 
OaltliQB. Geo. Holder. Olenwood, Ark. 

INDIAN Relics, beadwork. coins . curios, 
minerals, old gloss. Catalog 6c. Indian 

Museum . QAbornc. Ka naa*. 

olijl NQUILL a -S Indian Craft Museum. 
Handiwork cl ail Indian tribes. Jamaica, 

N^ Y. 

ARROWHEADS I Glacial bbuldcf beau- 
ties. Rainbow variations. Don Mcrtllloo, 
Regina. Bask, 



TAXIDERMY 



TAXIDERMY Suupll a* — Qu ality artlfl- 
Clal eye*, teeth, genuine Jena? head forms. 
Tools, materials, etc. Everything for the 
progressive taxidermist, Bend lDe lor big 
Illustrated calalague. Jana* Bros., 1049 
Broadway. Denver, Cold. 



DOGS. FETS. UIHUg 



FUN For kiddies — aroWnupaf Live Cha- 
meleon* (watch it change color > 25c, Food 
15c. Cash. John Scfncet, Box T32, Psiuj- 

burglu prnita, 

PUPPIES 1 LOW prices 1 20C bring* pho- 
toer&Dhlc profiBectus with delightful nov- 
city. Koval Kennel*. Chazy, N. Y. 

GUARANTEED Live arrival. KUftrailtCtd 
soiiBstors. s,L-edM. iunpllea. Write foe price 
list. Universal Bird Co.. P.O Bok 7. Ber- 
gen fetation, Jersey City, N. J; 



3-iOOS, Chick*, turkeys for salt. Flocker, 
Bos ’<7^0. fe harps burg. Pcnna. 

BISD5? Get American Canary Maga- 
if.lne monthly, Year. $1,09. 2639-P North 
Hal* ted. Chicago, 

BEAUTIFUL Pure white iwllce Jobs- 
Ansonia Kennels. Mose, N, Dak. 



POULTRY AND FARM SUPPLIES 



IF You want better chicks write for free 
Hinkle chick catalog. Our price* are low. 
For example, straight heavy breed pullets 
£3.15; special broiler lota, all heavies. 
S5, 40-^1-00; Leghorn pullt-is $12.95. Many 
bargain* in .straight and sext-d breeds. 
POUlls iind ducks. Immediate delivery. 
Greens burg Hatchery. Box 4fl. Greens burg, 
Indiana. 

BUY Davis clucks if you want more eggs 
this fall. Write for 24 page catalog and 
our ruck bottom, mm Ley -saving prices, 
H’-xed chicks, poult* and ducks. Davis 
Poultry farm. Route 24 Ram sev. Indiana. 

BABY Chicks for immediate delivery. 
21 different bre«La. Lieftt cocker els. $2.50 
— 10Q. Write for complete pri&ss, Free- 
catalog. Dubois Countv Hatchery. Box 
913. Hunt! liHburg. I udluna. 

BABY CThlCfcS. Cockerels $2.54 per 100 
and up, 2l different breeds, Free catalog. 
Write Salem Hatchery, bom ai. Salem, 
Indiana. 



THU US, SIMUNS, ROOTS, HERBS 



GINSENG O rowing Instructions free, 
seeds reasonable, Specialty Form, Roek- 
ford, Mmn. 

FR tE 1 Indian cactus not with fanciers 
collection is healthy cactus postpaid. tl.OO 
cash, John, spencer, Pox 732. putts burgh, 
Penna. 

COLORADO Blue Bbruee trees— 3 year 
old. Estrn strong, £& prepaid to you for 
$1.04, H. D. Belcher. Brook Forest ■ Colo- 

JUfeT Out! Worlds greatest "HerbaiJat 
Almanac." Beautifully Illustrated in. nat- 
ural colors, Contains over 2 DO old-fa*h- 
ioned herb medlelaic recipes fur home use. 
3 dc postpaid, worth dollar*! Botanies, 
bos nos. Evergreen Park. Illinois, 



FARM MACHINERY AND SUPPLIES 



BUILD Tractor axle from truck and car 
part* for small tractor. All ee-ars run In 
nil. Blueprint and Instruction* $1,04. 
T. _ G . Melsler. Harrisbur g;.. Arkans as, 

WRITE Fur free large 1940 catalog of 
used und new tractor parts. Entlsfactiun 
guarantetd, Central Tractor Wrecking 
Co., Boone. Iowa. 



FARMS AND FARM LANDS 



YOU Can buy a good farm in Mmnc- 
*ota, Nurtti Dakota, Montana. Idaho 
Washington or Oregon in the agricultural 
empire along the Great Northern railway. 
Developed farm* or cut-over (and at tpw 
price*, suitable for dairying, poultry and 
diversified farming. Farming cur.di lions 
gaud. Fur free book Und complete' details 
write E. E. Duncan, Dept, 557, Great 
Northern R a ilway, at, Paul, Minnesota. 

GOOD Farms available. Washington. 
Minnesota. Idaho, western Montana, Oro- 
gon Dependable crops, favorable climate. 
Wrlia for impurtUil advice, literature and 
list of typkt&l bargains, Bncelfv suite, 
J. W, Haw. 119 Northern Pacific Rv. t 
St. Pa u l Minn, 

FLORIDA Lakefront camp sites $50.00— 
five acre highway front* $5d.O0. $5. (Hi dawn 
and $5.00 monthly. R. W. Stewart, In- 
VefiicM. F l fl. " 

CANADIAN Tax sale lands for a dollar 
an acre Lind Up. Small monthly payment*. 
Farms. Umber, hunting and lining cam pa. 
mineral*. Limited number ul proper tSt'K, 
Write at once for free Illustrated booklet. 
Tax sak- service, Room 013, 72 Queen at. 
W„, Toronto, Canada- 

fflROUTS 1940 Catalog, money-making 
operating dairy farms; poultry, truck, 
fruit, grain, general crop farms; summer 
homes, highway bualnes* sues, gus sta- 
tions, etc I nearly l£fl 0 bargain* listed, 
near good market cities; write for free 
money-saving copy. St rout Realty, 255-P 
4th AVe., New Y ork Cl IJh 

INVESTIGATE The Highlands of South- 
western. Louisiana. Gently rolling. Well 
drained, at low prices on c&*h rental 
term*. IJcsenptJve book *ant without ab- 
lLgatfon. Long-Bell Farm Land Corpora- 
tion. 951 R, A. Long Building^ Kansas 
city. Mo. 

GOVERNMENT Land— IDC Bttf IIU. Ih- 
larmati&h all states 25c, Nat. Tax Service 
Uiirenp, HjJbA Majestic Bldg., Uatrolt , 

44 ACREfe. Near White River, unim- 
proved; poultry land, $175, 45 down, $S 
monthly. Free list and literature. Hub- 
hard, SIS Grossman Bldg,. Kansas City, 
Kan*. 
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PROFITABLE OCCUPATIONS 



BUILD And install own attic coo-linn 
arateli-Lis . profits ble. _ Box S5. Osceola, Ark. 

J3 URINESH Proposition resibcring mir- 
rors, autoparta. reflectors, mukin« ehipprd 
glass signs. Writi? Sprinkle, Plater, 23$, 

Marion. Indiana. __ 

MAKE Money — Others do — Colleetimt 
reptiles. toads, frogs. Easy* Profi tablet 
Bure f We buy aLl v a rle 1 :es . Particular 
dime. Biological Research Laboratories, 

Dept. SB, Little Rock, Arkansas. 

SPARE Time froths taking magazine 
subscriptions. complete details free New 
York Circulation Service, SO Church Street. 

Hew. York. N, V 

UNEMPLOYED? Need work? Write 
H. Fceter. Mount Avr. Iowa % (No selllllKJ 
^ Operate Rental libraries i profitable, 
dignified, steady Income Write for free 
[older. BikE, 21$ Wist Gold. AJtuuuiefbut. 

NcW Mexico 

angora Wool rabbits pay. America’s 
fas tent growing industry. Start now. Da- 

kata Ba b bitry, Oak as . North Dakota 

GREAT Money making opportunities. 
Write. George Clark, Thorne. North Da- 

tott. . 

LIKE Afternoons free? Work home! 
I2.0D0 jyord. surprise literature free I Na- 
tional, BP« 1210-U, Ban Bernardino. CuE- 

Ifornla. 

RAI&E Oiaiit mushrooms 1 We buy! 
Start cellar. shed- Big book, pictures free. 
United. 3B48 Lincoln Ave,. Dept, 67. Chi- 

tORO. 

MEN— Women, operate "specialty candy 
lactory'’ home, alt or scare time, Oppor- 
tunity for good steady income. fOur 3lst 
year.) Ragsdale Candles. Drawer 62. East 

Orange. If. J. 

ANNOUNCING New home *tudr course 
Ip commercial baking. Good field lor am-, 
bilious men. Nearly depression proof busi- 
ness. Common school education sufficient. 
Send for free booklet “Opportunities in 
the Baking Industry 1 ' and reputremcntE. 
NuL tonal Baking Ins IS Lute, 36QL Michigan 

AvrPu q, Pe p t . 3434, Chicago. 

raise Rabbits and cartes for us. Full 
details. Catalog, contract and mtnraiclne 
10c. Qi send 21c lor book, catalog and 
year's subscription to Small Stock Farmers 
Mausiumc, Stahl's. Bbk 10. Holmes Park, 
Missouri, 



GAMES— ENTERTAINMENT 



BINGO — Money maker for organizali-ons. 
100 card game complete si. 00. Warwick 

Press, Conlmlcut. R- I . 

PHONOGRAPH Records— Twelve. SI. 00. 

Paramount, 35B-AR East Market. wilfcvs- 

Barre. P e nns yl vani a. _ 

FUZZLEKLUB. Get membership, world's 

toughest p-nade, 25c. Pu^lefclub, 854 

Fjy month Rida. , Minneapolis. 



trick Chalk blunts, catalog use. 

J. jt aldfl. Cartoonist. Oshkosh, Wisconsin, 

SELL Your gamer If you have devised, 
a new «ame nnd want to market ft. -fend 
3c stamp for particulars. Trend Games, 
Highland Park. III. 

PLAYS, Operettas, musical Comedies, 
complete minstrel first- parts With song 
programs, blackface skits, vaudeville acta, 
monologs, dialogs, recitations, Juvenile 
plays and songiL musical readings, enter- 
tainments. make-up goods. Catalog free. 
T. 3. Denison * Co., 203 N, Wabash, 
Dept. ll. Chicane. 



BOOKS, PERIODICALS, PICTURES, 
POSTCARDS 



TYPEWRITING Sell taught. *4 pages, 
18c stamps. Book of mathematical oddi- 
ties, 64 pairre. 18c stamps. The Clifton 
Company. McKinney. Texas. 



FREE Guide to ail leading magazines. 
Frank Pavla, So. Macon St,. Fort Valley, 
OIL 

MAGAZINE Bargains, new back number 
magazines, 9c each. L.i i ; t free. Milwaukee 
Book Mart, S25-N 21th EL. Dept. A. Mil- 
waukee. Wis. . 

it UN DIt EDS Panning, digging gold! Big 
placcr-dcpCslts Untouched. Learn nrts- 
pectmg. panning, sluicing, New. illustrat- 
ed treatise, with maua showing localities. 
' valuable gold-disgin's Information, inter- 
esting new --articles covers everything. 
Sl.CN). prepaid. Nugffrl-NeWs, Box 52, Na- 
tio nal City. Calif. 

MAGAZINES. Back numbers fused) all 
kinds. U ns riveted ic each. 3c each se- 
lected Mvcrul, Box 139. Boston. Moss. 



FREE Catalogue: Little blue books, 

Re nseb. 30 Churc h New York City. 

MAGAZINES" Hall -price! Catalog 10c. 
Magazine Exchange-. Baseline, San Ber- 
na rdino , California. _ 

" PHOTOGRAPHS By McGoldricfc. Bam- 
plea, listings, 35c. Albert MrGoldrick, 
Mansfield. Mjik 3 . 



MAGIC TRICKS, PUZZLES. 
JOKER NOVELTIES 



FREE Purzlcs-^-Send stamped self ad- 
dressed envelope. Hutchison. 2743 Henne- 
pin. Ml n uea polja.^Ml n n, 

HOLLYWOOD Bpr-eml! Magicians but- 
ton, new 1940 calaluiEUP and free trick, 
ALl for 25c. Magic House pf Charles. Box 

8BB . Holl ywood . California. _ _ 

CUT And restored paper strip*— new law 
price 25c. Paper tearing to parties or hut 
50c per dP3. Prepaid. Culloort and Morris 
co. . a« w 40th at- New York City. 

THE Steve Shin nuzzle and solution. 
Send Coin 25c. Clipper, 17597 Dale view. 

Lake wood, Ohio. 

COMPLETE Vaudeville act 35c. Chis, 

Hyde. 3ll-n 4th. Reading. Penn*. 

MAGICIANS' Headquarters. 318-uugc 
catalog packet. Put lot. mule-smQiUvl tTlcts, 
25c. Kai]ter's._ 13 D P Walnut. Phi ladel phia. 

EARN Money In any crowd. Call names 
of strangers, tell unspoken questions. Pro- 
fessional course mind reading, spirit Writ- 
ing. etc., 31. Henderson, Box 341, Sari 

Berna rd ino. Calll. 

acrobats Have health r Their strength 
carta real money! Professional secrets re- 
v raied ■ Knofi. ziSi-ira no. $2nfll Street, 

MsLwaukee. WLft 

BE A mu Rician. Large professional 
maalc catalogue of latent tricks 25c. Cash 
paid for complete T&rbell Magic Courses. 
Write. Ireland. C- 1U9 North Dearborn, 
Chicago. 

illustrated Novelty catalog, and 

gift. 5 c. Fran k Wen c el, Hamtramc k, M_i_clu 
SPECIAL BuV I Thurston’s card tricks. 
MC fOin! J. OUO. BOK BM.._Sequim,_WMlL 
WORLD'S Larger l brofesatonal magic 
S.hqp keero you in touch with latest tricks. 
To rare! vo mailings send 25c for 1949 cut- 
bI-db . H O Irion. B2fl W. 43ftd St. NcW York. 

TRICES YOU can, do! For iMcket-parlor- 
sta rc. With Odin*, cards. Clgnrets, ropr.H, 
balls, thimbles, watches l Escapes, muid- 
readlne, anirit and mental magLcI Illu- 
sions, magtco.1 books and stage aupplies I 
Largest assortment; lowest prices! 199 
page cutnlog 500 popular tricks 19c, R0 
page catalog larger stage magla l(k, Write 
today! Lyle Douglas. Station A -5, Dallas. 

Tpxas. 

Join Magiduu' Ftatennu' i Free 
tricks’ Monthly magazine, sample roc. 
International M agnu s ns , Mt. MorrLs, III, 
LEARN Ventriloquism, 3c stamp brings 
particulars. Smith, 801 Dlgelow, Peoria, 

HUnolj, 

LARGE Magic catalog 35C. Hundreds of 
tricks. Chicago Magic Company, 2390 N, 
Mason Avenue, Chic&g-o, 



RARE COINS 



3 MAY Have Just the s-carci* fl- is. colna 
you Want. Bend toe list. "'Meet toe by 
mail. “ WIlllatiL HL KenworLhV, WaterVille, 

FREE! Foreign com, banknote, nnd 
large Illustrated coin catalogue, Bend 4c 
upstage. Coin approvals sent. Tat hum 

Colnco, Springfield - 1 25. Msa. 

OLD Money wanted. Do you know that 
cpln collectors pay up to tJdfl.Oo tor cer- 
tain. U. S. ccnta? And high premium;-, lor 
ail Tare coins? Wc buy all kinds. Bend 
4c for large coin folder, May mean much 
profit to you, Numismatic Co., Dept. 2d, 

Fort Worth, Texa^. 

COMMEMORATIVE Half dollars. Lin- 
coln. Stone Mountain, Oregon, Texas. 
Cleveland. Kentucky, .Ban Diego, Long Is- 
land, 31-59 each. Illustrated catalogue 
No. .14. 25c. Norman Shultz, Salt Lake. 
HUE 



COIN Packet, 199 hII different coins, 
cooper, nickel, silver, same over IM years 
uid. S2.D0. postpaid. Kocppei coin -siiou. 
Eighth at Broadway, Los Angelas. 

ILLUSTRATED Retail coin e&tftlegUO 
li&c, 4jun es Randall. 497 South Dearborn, 
Chicago. 



25 COINS And takepg. 25o, Oddehon, 
Box 44, Overland, fit. Louis. Mo. 

RARE tf- 3,, foreign cm ns, war medals. 
Catalogue 19c. Mengelle, Colorado Springs, 
Coin, 



GET Profit and pleasure in collecting old 
coins. Send 19c for 56 page illustrated 
Coin catalog. You'll be delighted with It. 
Send for Lt now. B. Max Me hi, 37b Mehl 
Building. Port Worth, Texas:. Largest 
Coin establishment in If. S. Established 
40 ye ars. 

UNCIRCULATED 1929-& Or 1939 -D Cent 
and catalogue Id-c. Landon, 90I-A Lll- 
cerne, Los Angeles, 



OLD STAMPS WANTED 



3 WILL Pay (100.00 each for 1931 Ic 
green Franklin stamps, rotary perforated 
eleven iup to 51.Q1W.09 Hth if UHUSrdL 
Send 6c ior large illustrated fnlrter ah owing 
atnhZintf prices paid. Vernon Baker. 
(PM -5 1 Elyria, Ohio. 



STAMP COLLECTING 



FIFTY Different United States cpm- 
tnemcrativea. dime, approvals. L l! mars. 

4176 BLctiVHl e._N cfr Orlr-a n s. 

U. L-;. 3 1. DU. SL! (Hh. ?:i (Ml “ S-t on. ss.chiT 
iici.00. including 35 diftr-rout U. S. cpm- 
hLcrnorat-Lvcs — 25c. Approvals sent with nil 
orders. Regal Stump Co., 3595 A3d,tne St-. 

Philadelphia . Pcnna^ 

MfNT RoumanlR air mall with approv- 
als 3 cents. HarrLes. SBt» No. W r hlB-ple 

Street. Obltaiw. 

89 AIRMAILS $1. C. B, unused stamps 
wanted, as-'i farevalue. Money return 
mail, American Trading, 958 West 1 50th, 

New York. 

RED Postmark on 14c Nevtp cache ted 
Ilrst day OOver from Derry, Pa... June 19th, 
Send no money, C.Q.D, 75b, V. Kestber. 

Parry, Potma. 

FALKLAND Islands coronation set on 
first day cover < worth 73c 1 — only 20c to 
tmurovis! applicants. Free Docket and bar- 
gain lists included. W. TorgL-aen, Tesineck. 

N. . 1 . 

PENNY Approvals. Airmails, pictorials, 
commemora lives. Treasure Stumps, Mount 

PTCBbeCt . Ull rtOlS. , 

THE Wnrld in a packet. An putstandlng 
value! 109 stamps from 1 UQ different coun- 
tries. including Abyssinia. Afghanistan. 
Brunei. Falkland. Samoa and others from 
Africn. Asia, South America. Weal Indies, 
elc. Our pamphlet which tella 11 How to 
Make 8 Stamp CohectLQIi tTpperly.'’ to- 
gether with opr large bargain Its,? of al- 
bums, packets, seta, etc. All lor only 2Qc. 
Qucrn City Stamp Co., 904 Race St.., Room 

36. Cincinnati. Ohio. 

1 'CHACO Fence’ r commemorative jet in- 
cluding airmails, also 97 different stamps, 
IQc approvaLa. Tlpre Stamp Co., 976 Bo-. 

Westmorelan d , Los A ngelas. Callf._ 

50 RAILROADS. Ships, etc. LOC, Ap- 
proval, Bucrtattan, Bos 49, College Point. 

N Y. 

COMPLETE Mint set free. Eight large 
ulctorlals, Spain, Cervantes commemora- 
tive, Approvals. 3c noatage. LWMera. Bok 

1033. Milwaukee, Wisco njln. 

PENNY Approvals by country. M, H. 

Hoernin ft. Merrtam. Kinras. 

25 SWEDEN. 25 Norway. 25 Denmark, 
all 75 different, ten Cents With uouruvals. 
Pecans Stump Co.. Dept. F. Box §12. 

Wilkcs-Burt e - Prana 

25 FINE U. S‘" 1 86 1- 1908. 10C. WcStCn, 

Bar 383. Po nca City, OkLahom fl. 

20 DIFFERENT U. S. commemoratlyea. 
unused ieleCted Pftn-Allserlcait. etc. 5l.de. 

ateger. 223. Fcotontf Jit. 

209 DIFFERENT 19c. Big 50'^ aim riv- 
als. Covert Stamp. 39 State, Rochester, 
V. Y. 

" 3009 U. S. Bank mixture or 390 coinmetn- 
■ora Lives S-l.tNJ, H, Leg*. 45 Ferris. Hlgh- 
land Park, Mich. 

EXPENSIVE Collection broken, 15 vath- 
ftble specimens free. Lcsslef. BB NtJey . 

Clifton. N. J. _ 

CANARY Island airmail 19c. Ten Hy- 
derabad 19C. Dufort'S. 4403 Chateau* 
brland Montr eal. Canada 

ELEVEN Sets for twenty centB. Read's. 
Citiz en Qfflog^HUutiLdftle. Penna. 

OUTSTANDING Bargain I 2S different 
NewTuundiand only 35c With spprovabi. 
Pcrjg liL;. Hfta'ke sburv. Ontario. 

WEEKLY Stamp to Marine, thlrtaen 
weeks. 19c. Stamp Journal, Kalamazoo, 

Mich. 

NUDE Duchess set <2 varieties.} 5c— 
app rovals. ShUltes, Ber ne, N. Y. 

freei Two coronaucji nets. Postage 
3c. Roberto. 312F Shesrerblgr. Bay City, 
Michigan. 
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SENSATIONAL Combination offer! Big 
packet 105 all different including Green- 
land ( new ccMjrjtrv>„ conio, Mancbqltuo, 
Costa Rica triangle, alr-malls. commemo- 
tatives. giant diamond-ill aped stamp, $4 
United States; complete! si'L United States 
telegraphs, cataloging 20c, scarce set Si- 
beria cataloging 50c, Packet British col- 
onies Including Gwalior, Hybcrabad, 
Burma fnew country). Jubilee and corona- 
tions. Total catalog price Over S3. 001 Ev- 
erything for only 5c to approval app LSCB nt-4 1 
World-Wide Stamp Company, Department 

600. Camden, New York. 

HUNGARY 46 Different f fee to approval 
applicants. Excel. BuX 1315. Chi cago. 

U, S. No. 23 B. 25c; No. 297. IGcI (SEl, 

Fre n ch, Box ftB4, La kela nd . Fla. 

D DTPP. North Pole eommemoratlVE ifOC. 
Johns. 17B5 Alsou LtJi. Baltim or e. Md. 

U. 43. Onlv, Lowest prices. Send dime 
for S3, fili damn and catalogue. Adam 

Bert. Parole Building. Pi tts burgh. 

GIFT Edition stamp annual tree— 3 1st? 
baaes with hundreds of lilustrattons fea- 
turing Canadians Newfoundlands. United 
Stales. Colonials, foreign. .supphes. 3enE 
free. Gray Stamp Company. Dept. PM. 

Toronto , Canada . 

100 DIFFERENT Dominican. Renubltc 
tXW. Thompson, Apartado 655. Cuidad 

Trniillo, 

U. B. ,J 311100' ? deluxe mixture. over 
1000. Rich In obsolete*, commenwrattvas, 
preoanctfb. only 15 c. No approvals. Mia- 
si dus Gullet, 3HQ Van Houten, Paterson. 

Nf y Jersey. 

&— 5c sets For ioc with approvals. 
Franklin Stamp Company, 56$ Haddon 

Ave,. Colli pgawood. N, J, 

NEJD (Saudi Arabia! Bolivia euchafiallC 
triangle. Cayman Island pictorial. Negri 
Sctnlbilan, Turks & Caicos Ls lands. Mitn- 
clnufcuo. Bahamas! war provisional, five 
dollar united State.?. British Solomon Is- 
lands fcannlbaland), Everything 3c wLth 
our famous approvals. Viking Stamp Co., 
1-Z, Hannon Pi. Brooklyn, ft*. Y. 

FREE— 2D Different com mem bra til VtS to 
approval applicants. Saw pit Company, 

287 Olivia. Fori Chester. NY. _ 

PAMPHLET -Making Money Wat: 
Stamps. 11 Price 25c. Rpscbraueh, Lyons, 

N. J. 

CANADA IDO Different s&c— approvals 
all countries. Lists. Victoria Stamp Co., 

ffenclon. 4. Canada. 

SEND: iDU Mixed and IQCl receive 100 
different. Approvals. Exchange. 70S 

Thurston. Defiance. Ditto. 

APPROVALS. Foreign and U. 3., 30 
postage. Garvey, Box 395. Pittsburg. 

Kansas. 

1D5 DIFFERENT South American with 
nErmatl-s only 20c ta Approval appli cants, 
Davis, Silver Lake. Hid. 

73 DIFFERENT U. 8. l&c. Album Serv- 

lee, Ftpute 51-13. Sioux City. leu, 

APPROVALS, 460DU Varieties available. 
Large salrctlOtiS. low prices. Write today, 

Pkrigwin Stamps. Vineland, N. J, 

FREE — Five dl (Terrill Flhl&nd stamps 
with find approvals. Relmers. Fort Worth. 

Tesa s. 

sonm mixed: <1. Collectors wanted: 

top different 5Qc. Wholesale last 25c. Cbt- 
Ictlors m&nieS 10c. Gricst. 5l5 W. Third, 

Davenport. lott' a. 

ADDRESSES":" LOO Foreign philatelic 
ftgei’.oii'i 25c; alamo swappers 46 COtltl tries 
me; DTcunum with approvals. George 

HacalJ q a, Corning, N. Y. 

SENSATIONAL. Offer 1 24 different Mex- 
ico includes giant diamond airmail 5c with 
approvals. SI fill lev Meliter. 3120 South 

A dam id ftve.. M ilw au kee, Wiscon sin. 

“ FREE— Five beautiful new commeeMra- 
EiveF. with approvals. Green A co,. Nor- 

wm, Ohio. 

I Olio SUPREME Quality stamps 20C. 
Thomaso n. 321 TvLtr. Washington. Penna, 
BARGAIN Rackets our specialty. Lists 
Sc. Wilbur ETrlckson., Enallshtown. New 

JeimV. . 

COLLECTORS ! Exchange duplicates my 
faV. It's different- Valletta, Dccto. Idaho. 

IfifiO U, 3.. Including commemorative* 
and preeancels, lie. Le e. Bridac-Dort.^N. Y. 

FREES '"American packet 1 " — approvals, 
Brockton Stamps, 3? Winona. Brockton, 
Massachusetts. 

UNPICKED Mixture: 40c pound. 1(H) 
U. S. revenue* on document*—- iocs (700— 
fiqc.l Vanvoorhis, Hyndman. Pcnnft. 

POLAND — lOO Different 17c. Approvals. 
Nlederstadt. 4727 W«t Beloit. Milwaukee, 
Wtscpnsln, 



25 PORTUGUESE Colonics 10c. Approv- 
al abul leant,. Lucky. 745 Josephine, Glen- 

dole. lUssomrL 

BOOK And Stamp catalogue free. LauduJ 

Book Compan y.. 16 Eas t 17th, New Yor k. 

3500 MIXED United States 3 DP postpaid. 
Superior, &&J5-F Wabash. Kansas City, 

Mo. 

BECOME Mailorder stamp dealer. Men, 
women, young or old. 3paret1me at home. 
Make nicer haoney than Working hard 0)1 
fob. Free instructions sent that guarantees 
success Confidential Wholesale oraWliit 
included Postage 3c. Superior, 376A 
Pfllms station. Lw Angeles. California . 

FENNY Approvals, that satisfy. NcU 
Gr&nbcrfi, BOS &441-P, Philadelphia, 

Peuna. 

n. 8. No, 733, toct approvals. Break] ne 
map collection Send reference want list. 

Brown. 470 Audubon, Ne w York, 

U, s — fig Different i cdmmenioratLve*, 
airmails, etc.) with approvals Sta. 55 dlff. 
comment prat Eves 1 333. etc,. Z5C. Moseley, 

4D32 Fqrestpark. St, Louis. Mo. 

MANCHUKUO, Mexico; two complete 
commemorative sets, plus surprise oncket, 
toe. AoorctvaU. Gordon. Bon 201. Clifton, 
H. J, _ _ _____ 

l.QtM) WORLD Stamps 10c. Avon. 147 

Summit St.. Brooklyn. New York. 

DEAD CauntryF $4 specially ^eli^tisd 
Poland — only 5c with aporovataE Saxon 

Company. VaLlev ^Btream . N_Y 

NEVER Before! Never again! Unbeliev- 
able 1 Big collection United States 1B57- 
1935, Catalogs Sill 3HJ different, ) $1, It), 
Fra nk lin. 525 Franklin. Rocb e ster, N. Y, 
FINLAND — -15 Different, Attractive up- 
pr avals. Calvin Clayton. 3600 ElUtabeth, 

Pueblo. Colo. 

FREE — Different stamps, Nyasaland, 
rtc. Ask for approvals. Frank Ewing, 
209$ Ea*t 89. Cleveland, Ohio. 

SUPERB Collection of JHO fine, selective 
pictorials, commomora lives, etc,. Includ- 
ing 50 different. French Colonics (many 
new pictorial issues j Vatican City pic- 
torial. 2 AbVi&tnlA pictorials, Venezuela 
high face value l.s^tie. i& different British 
colonic*. 4 Femtior 20th century scerdc, 
nrchid diamond shaped stamp, British cor- 
onation and ido other ADlendld statnu-'i. 
Thu magniflrent collection, of I BO all -dif- 
ferent & tamps, oataJualina S4.D0. will be 
sent for only life If you request our ap- 
provals. Free' Romance and Adventure 
With PoslftKC Stamps, valuable booklet on 
how to buy and colled stamps, together 
with Interesting stamp stories. Frasok 
Company. Dept. 55. White Plains, New 
York. 

£p FREE Iran, Iran. ulc.. catalogued 
*1-0Q, Album 3c. Bullard, 26S Northamp- 
ton. Boston. Masj. 

$W DIFFERENT fiOc: 1111, (i; 2dm. 

S2.ED Fred Ooken. 630 79tb Street. 
Brook lyrt, 

PORT V Country mixture. SrbCiLLdSnjf 
SCflrce Fiji. 300 stamps. 25c, EJsea. Bowl- 
ink Green. Ohio. 

3(H) DIFFERENT Stamps 10c approval*. 
KrftVkt Company, 1925-Q Quentin Rond. 
Bro&kivn. N. Y. 



UNITED States mixtures 35c lb, Can- 
ada 76C. Foreign S1..0D. xVirtslon, 4512 
Nurm R a cing, Chicago. 

COLLEtT'rOHS. Dealer*, send for ftigan- 
Eic mixture list of bargains, Maprory. 64 
India n Rd.. Toronto, Cflttftdft 

WORLDS Smallest airmail — Largest 
diamond and triangle stamps, free stamp 
magazine, masnltler to study stamps, with 
large packet of stamps trrun scarce coun- 
tries. Bie bargajn 5c with approvals, 
CUuital Stamp Company, Dept. 2. Little 
Rock. Ark. 



45 DIFFERENT United States, gauge, 
hliiMCS. Pricelist— fill for JQe. Seldenbcrg, 
BartMlit. Mich. 

56 DIFFERENT U. S. ta approval appli- 
cants only. 5c, Theodore Stevens, 3576 
Maryland Ave.. Detroit. Mich. 

SCARCE Diamond atrmaLlf Wonderful 
packet 115 different from strange coun- 
tries. British Colonic*. Haiti. Tasmania, 
pictorials, etc. 5c to approval applicant*. 
Reliable Co., Box 1311., Dept. 3. Church 
Ann ex. New York, 

SELANGOR Perak. Albania. Haiti, 
Bhopal. Palestine. Johore. Manchukuo, 
Conxo Kadnh, Coohin. Kook a hurra -bird 
Lind 206 different stamps only IQc with 
aourovals. Retch Stamp Co.. 4647 Kcn- 
more. Chtcaga. Dt-Pt. M. 

10. 6W) VARIETIES Hi Each. Gordon 
Davlsop, Box &5B. Manchester, N, H, 



MINIATURE war sheet r Beautiful 
Spanish revolutionary sheet only 3c to ap- 
proval applicants, or corn n l etc set of six 
different sheets for 35c. Cactus Jr. An- 
orovali. Baa 1S7U-B. Tucson, 

UNITED Btatcs s tamos od acDroval. 
Over i sw) varieties in aldck. Benct for a 
selection and be convinced that we offer an 
outstanding service, Reasonable prices , 
high n unit tv. Southern S tamnS. Drawer 

TO, Ml&ml. FlorLda. 

FREE — The Stamp Finder! Our new 1 24 
page edition, iuJLv Illustrated, which will 
enable you to instantly identify oil difficult 
stamps. Also ihm packet cf odd and un- 
usual stamps from, Bcsnla-llerwgovlna. 
Monaco. Patiala. Cvprtis. etc., liicludlng 
mup&, ships.. □ nim ots and strange acainoa. 
All free to approval applicants Inclosing 
hostage. GarCelch Stamp C&.. Box 9M. 

Clllib.^ MuS tia 

sTtrianqleb. lflP Foreign !□«. approv- 
als. Random, 1333 Pontiac. Ann. Arbor. 

MICtL 

COLLECTORS— Schd 10c Tor our «n- 
usual free stomo offera and beautiful com- 
memorative aet. Paramount Dbttribulorfi. 

Bo x flfl4-F. Denver, Colo. 

BIGGEST Milo -Odd lauds — wold stamp! 
Out dandy pocket includes all these: 
Chant map -Ramp 1 world's biggest).. Flume 
Idead country). Liberia mongo anLelopei, 
union c Salvador f printed in gold and 3 
other colors), tlnv Medellin 1 "midget" 
f dwarf stamp!, antique Forlugal (60 i’ea^. 
old), odd lands of GwalLor, Iran i Arabia i. 
Selangor, Fetak, Malaya, otc. — everything 
only 5c to approval buvers. R. M. Stamp 
Co.. Box 23 dp. Fort Che ste r. Hew York. 

LINDBERGH Airmail. 12 y, S, mm. 

tnsmoratlvea 5c. Approvals. Klngahury, 

west Burke, ve. 

FREE! Austria war set. Postage 3u. 
Will iams, StUi. Arrhi-TblfJ e. Bav CltV. Mich. 

25 UNITED States, including Si and! *5 
alAimxs free to approval applicants. 3c 
postage. Brnw:sjp Hr amp Shoo. Flint. Mich. 

AIRMAILS And Cpmlnenioralives. 25 dll- 
fereilt, including Columbians. Panama- 
Fiic | nr. Edison. Zeppelin., etc., only 5c with 
ascenti ona I ly fine United States and for- 
cIrp apprpvaii, Marco Stamn Co.* Bok 
gg. Ba n Franeiaco, Calif, _ 

iiMOKV Mountain eqjnmemorative ciheet, 
largest U. S, statnp issued, and 33 D. S. 
including coin mem ora. Lives, airmail, rev- 
enues. etc. Catalogs 75c— To apuroval ap- 
plicants for 5c. Curhan Stamp Company. 
Glouce ster. Maas. 

SILVER. Jubilee souvenirs. Third *ct of 
twenty beautiful htamps Issued by Iristi 
Hospitals' Trust. DublLn. Specimen Sheet 
free af charge ta all writing to Mr j, 
Q Sheehan, Department F.M. 13, Earlsfort 
Terrace. Dublin. Ireland. 



APPROVAL fi heels. One to three cents. 
Frederick 15. Driver, 2066 Finance Bldg., 
Phi tadc lphla.^e nn a. 

WHOLESALE Dealer’s catalog. Illus- 
trated- Postage Sc. Frank's, 4300 Clial- 
grpve, B altimor e, Md. 

SIX Dollar a for Sc I 3W different * Lamps 
feat, price 50) only 9e with approvals, 
Tatham Stam p Co . . Sprin gfleld-30, M w, 

FREE— Frqm every continent. 155 differ- 
ent, airmails, triangle, commemorative*, 
pictorials, many U. B. and others., with 1c 
approvals. Send 5c lor postage and han- 
dling. Afc Stamps, Euclid Arcade. Cleve- 

I_aM-. Ohio. 

WHOLESALE S U pplcmeh La to dealers 
for I lie postage. Hundreds nl bargains. 
Grofisman Stampco. 162 West 42nd, New 
York. 

50 DIFFERENT. Fine TJ, a. Including 
perforation eau^e, 10c with approvals. The 
stamp Shop. 609 II oil and Bldg., St. Lcuis, 
Mo. 



GIANT Packet 300 all different front 
Africa. South America, Asia. South Sea 
JFvlands. etc, Includef! world's araallMt 
stamp; triangle and diamond-shaped) 
stamps; animal stamps. Nicaragua '‘Wilt 
itofci.Ts" alrntaQ; mftuy others. Also packet 
17 different United States f cataloging ifci 
— all obnolcte, including £4 deal ooil nation, 
c&mmemoratives, etc. Total catalogue price 
over £5.00! Everything for only 5c to ap- 
proval applicants) M vatic Stamu Com- 
pany. Dept. ao-N, Ganid m. New York. 

united States illustrated louaeicaf cat- 
alog. ji.flO, Send postage for free United 
Stales price list, precancel list. Stanley 
Gibb ons. 3&-F Park Row. New Yo rk. 

STAMP Dealer!. Jrour ad here wilt bring 
Wonderful returns. Ask me far proof, 
F. W. Johnson. Manager, Classified Adver- 
tising, Popular Mechanics Magazine, 200 
E. Ontario St., Chicago. 
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IJOTlTtl KS ANTI COLLECTIONS 



15 DIFFERENT CacEiis and succulent 
plants postpaid si. Grow anywhere, 

Eulalia Turners. A Mam. Calif. 

*l pij3icit&. oVaertnt advertising. 2Sc, 

16— 5m;. Ad-Craftem, Lacrosse, Wig, 

WANTED Old cigarette card. 1 . Write 

Bray, 1137 J ackson. Easton, Prnna. 

STAMPS! Coins! Photography! Hob- 
bits from Hawaii! Chinese Hubby Jtnir- 

Mil, 5ftc year. Honolulu Hawaii. 

MATCH Book covers. ]fl6 unused. all dif- 
ferent f 1 .00. Handv S!khl 70S Part AYe,. 

Cranston, Rhode inl and 

"'CACTUS.'" IDO Different varieties, inq 
each O Hoota._BoX 542. Hunger. Texas. 

EN CHANCE ¥ our rli.n.i bear e stum p? . 
match, covers, etc.. With collectors every- 
where, Lint, swappers, dime, i Mention 
j)ob b v S ji c rjt tflrv, Bus 1 1 Denver, Colo. 

FREE Information! Matchbook ulbum. 

Adams Sales, Dept. 3D, State Tower. Sjrra- 

flW, N Y r _ 

UN USED Hnoli match covers, l GO all 
different, f I DP. Free list, Charles Edel- 
man. 13 lie East 84. Cleveland. Ohio, 



PHOTO UNIS It INC 



FINER Finishing specials 25c, 6—8 ex- 
posh re rolls developed, sour choice— 1 6 
prints or £ prints with 2 professional en- 
largements or 8 prints and one colored en- 
largement. Genuine nationally known 
Moctitone tliprrier quality. Mcen Photo 
Service. 48 1 MfoCh Bldx.. La Crosse. WJs. 

ROLLS Developed;, Triple Mze picture* 
from every negative, llfi size enlarged 
5x7. 120 enlarged 4X6. 127 enlarged 

S'txiVa. In-between sizes proportionately 
£ exposure reus developed and S triple slate- 
pictures, 25c, 13 exposure rolls. 35c. is 

eip., 50c. Split sizes tripled Individually, 
AH reprints, 8 triple sl&e. 35c. Tri-PIex 
Fh Of p S ervice Co., B o s 3H9, Ba n F run Cisco. 

CUSTOM Finishing 31mm. films at re- 
duced prices. Write for free Informal ion. 

Ro bs Photo. BT2I Justine. Chicago. 

PRINTS And l tinted enlargement, or 
1G prints from your roll. 25c Coin. Sun- 
beam Film Service. Box H-87G. La Crosse. 

WU, ____ 

COLOR: Beautifully tinted enlarge- 

ment, ope Un tinted. 8 print* 25c. Rich- 
tone. 35 X, Ctdvex City. California. "Ha- 

lion's Film CSirl luI."' _ 

CANDID Spec] a!, iiumm, rolls enlarged 
to 3^4 x4V-v, tl.CD. 18mm. rclLs, KOe. 

reprints 3t. Brown Photo Com- 
pany. 1910 -51 F'.inei'spn. Minneapolis, Minn, 
IMMEDIATE Service! Better Pictures. 
Sixteen guaranteed prints from Toll, 25c, 
One colored or two plain enlargements and 
8 guaranteed Print*. 25c coin. Special J 
Coni pop for 8x10 enlargement given with 
every 25c worth Kodak finishing. AtiV 38 
exposure, 35 mm. film fine -grain developed 
find each, good negative enlarged to 3x4 
prints for only il.OO. 3x4 reprints, 4c each. 
One day service. Details and mailers free 
On request. American Studio*. Box 22. 

LaCrQsag, yia, 

TECHN IFINISH— 35mm . , 38 Exposure 
rolls fine grain developed and perfectly 
enlarged to 2&,/' xaa;" glossy prints, 7&e. 
New exclusive methods and equipment 
make this low price possible. Cartridge 
reloaded with Eastman Plus X , 25c, Out 
day service. Satisfaction guaranteed or 
money back. Write; for Inee mailing bags 
and information. Technifsplsh Laboratory, 

j0t)-F Lcxi ngto ]!. Rochester. N. ¥. 

BREATH-TAKING Colart; enlargement, 
25c. Tiptop. Bos 346&-R. Philadelphia, 

Pennsylvania, 

2&c FOR Finishing roll and £ print*. 
For 16 prints Sic. 1G reprints 2&C. Daily 
service. Modern Finish ers. St. Fo ul. Minn, 
ROLL Developed. £ brilliant fadeproof 
Velox prints and two professional enlarge- 
ments 35c. Overnight service. Young Photo 
Service, 4&5-C, Albany. M, ¥■ 

FREE Snapshot album — containing 
transparent envelopes With roll developed, 
two sets quality prints 25c. Dally service. 
Pho-T-Pho, Box 34- KJ, Highland park. 
Mlrti. 

ENLARGEMENTS Made from photo- 
graphs or negatives: 5 rr x7” two for 49c 
(5 or more l&c each), i" xifF' *7c (3 or 
more 33c rnch ), 11" k!1" 67c i 3 or more 
50q pflcb> cash OF U.O.D Phot* Art Sorv- 
ice, 5A5-PA Fifth Ave .. New York City. 

FREE Enlargements— vour roll developed 
fa beautiful Velox prints! for only 25c and 
coupons for free enlargement; Bend: 
stamps or coin. Fotonrint Service. Box i, 
Roanoke, Virginia. 
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ONE Plate sailk ml ante mend at 

one 5x7 hand colored enmrKvmcni with 
each roll developed »nd 5 prints 25c. 36 
exposure roil devel ed ami 3«— 3’,x4 l ii 
enlargements s j 35, J 8 cxeukuH; roll 75e. 
Vidor, 321-P H ennenln. MlThieuoolis. Mnsn. 

ROLL Developed — 2 gets giossv prints 
and 2 frt c- enlargement counoris 25c; 20 
reprints 25c. One day service, Bartow 

Studio Topeka, Kansas. 

PHOTOGRAPHY For pleasure and prof- 
it. Prrpare for profitable business or fas- 
cinating hobbv at, home. Common school 
education sufficient. Write for informa- 
tsOii fthd reeiulremcnlE. American Sch&ol 
of Phot our abhv, 3601 Michigan Avenue, 

Dent 3*54, C hicag o. 

PROFESSIONAL. Overnight service. 
Developed, printed. 2 enlargements, 25c. 
Fctos crvtc e. 1&43-D Marlow, Toledo. O hio. 

ROLL Developed and printed, two en- 
lorgemepfi, one In colors—ftll for 25c coin. 
Photo Finisher, st alien E, Box 43. Colum- 

hus, Ohi o. 

ROLL Developed and 15 prints. 25c. Re- 
prints ID for 25c. We place quality Acad 
service above free OTcmlums. Prove it by 
trvl]]g Golden Gate Photo Servlet, Box 

439. Ba n Francisco, 

free l,L*t and mulling tou lb merit. Rolls 
25c up . _H. F H Co . Jamalra PlaJp. Mass. 

UWIVEX McrtLiTv, 36 big 3 1 -■ x5 eniargt- 
ln finis 81.60. 18—650. Photoshop. Linton, 

Indiana, . 

ROLL Fane grain developed and en- 
larged. 8 exposures 25c; 15 — 50c i 36 — 

81. 00. Ohio Finisher, station E. Box 43- J. 

Ootiimhtis, Ohio, 

BEAUTIFUL. Enlargement from each 
picture on roll 25c. Cut Rate Photos, 

Dept, B-4. Janesville . Wis.. , 

PROFESSIONAL Service, nny 6 or B ex- 
tiosuro roll. Including two 5x7 enlargements 
2&e. Film Capital Service, Box 504. 

Rochester. N. _Y, 

ROLL Developed— id eiqat-apteed Bttnti. 
25c. Beautiful enlargement free. Dick'S 

Pho to. A- 10, L omsvllle. K y. 

GUARANTEED. Film developed, ID 
print*, 2 enlargcmenta 25c, 2Q prints 25c. 
Quality Pholp. Hutchinson. Kansas. 

LIFE Photos Iasi a~|ifp rime Roll de- 
velop ni. 16 prints, 2 enlnracment? 25c. 
Reprints Ljfe Photo. Hutchinson, 

Kjii naa 

TWO Bcuutifid prints from each pic- 
ture- on r&n 25-C. Twenty Vears of satis- 
fied customer?, Quick service , Lens Pho- 
t os. Dept. J-4, Janesville. WJs, 

HIGHEST Class photo finishing in 
America, Rolls deVelOoOdl and two orlnls 
each pood negative. DlUs cnlsrpemrnt cou- 
pon 25c. Sixteen reprint*, plus enlarge- 
ment Cauoon 25c. Kelso.. Box &49- B14, In- 

glow pod. C alifornia. 

CLEViiit! Photo stamiM reproduced from 
ftnv photograph Si. DO urr hundred, Orig- 
inal uninjured. U. S. Ultra Stamps. Up- 

per fianduiky. Ohi o. 

OIL Coloring photographs 0 ffi^Ci Oft ting 
hoh&V or profitable business. Learn at 
home bv tfl^V si mcll-fted method. Previous 
fixocrienre unnecessary. Scpd for free in- 
formation and requirements. National Art 
School. 3001 Michigan Avenue. Deiit. 3434, 

Cliic a jgo. i i 

ROLLS Developed. 16 guaranteed prints. 
25c, reprints Sc, Photolab. 1B06-C Wabash. 
Chi ca epl 

ROLLS Developed. Two 5tT and B 
prints, 35c. Reprints 2c, Photolab. 

ISh fe-CA W a haah, Chicago, 

ROLL Developed. 16 Velox prints 25c, 
Dividend coupon. 16 Velox reprints 25c. 
Willard Studios. Box 3i35-A. Cleveland, 

Ohio . 

Nfc:w‘l Patented machine 111 scientifically 
equipped plant permits tine development 
of rail and £ enlarged BrShtS— fthlv 25c 
f coin! . rolls up Lo 1 16. Enlarged Photo 
Cp^ Dept. P, _ T CA neck . New Jersey, 

TRIAL Rnl] developed. B glossy prints, 
15c. Kase Photo, Box 1047 . pmahi. Ncbr r 

ROLL Developed. 8 cntargEmcnls : or £ 
prints and 2 enlargements. 25t. Enlarged 
reprints 4c. Artcnft, BOX 350OA. CScve- 
land, Ohio. 

TWO Special enlargements. & pictures 
25c. Diamond Photo Finishers, Ottawa. 
Btasw. 



YOUR Roll film develuued and fwp 
urints each negative, 2Sc. Twenty reprints 
25c, Send lor free mailing envqjonc price 
list. Star Photo Service. Dept. 2t> w. 
Jack son. Chicago, 

FINER Enlargements. 5x™ 3 for 25c: 
8x10 3 fur 50c. Lee Photos. F.Q. Box 2tl5X. 
Chicagm 



MAIL Roll and 2&c, receive 36 Velox 
prints: 20 reprints 25c; two £xl Q glossy 
enlargements 25c. Seabroofe Photos, 

Franklin. Fenna. 

DON'T 'lake cftnqeea Oil valuable films. 
Roll developed — 2 glossy prlnta each nega- 
tive and 2 enlargement coupons 25e, 213 

reprints 25c. Bartow Studio-. Box 373, 

Topeka. Kansas. 

NEW ScnsalEonol creation 1 The 3 940 
5tVl rL leader. E Xqu lsI teh 1 beautiful dcotlcd 
Luxtone process pliotos lit classy packet 
album. Ordinary nrints look shabby in 
comparlRflii, Send 8 eXhOsure roll With 25c 
for delightful aurerlsc. Free enlargement 
coupon. 35mm, 36 exposure miniatures with 
indescribably beautiful enlarged prints 
£1.06, Bun i plea and mailers free, MaLlbog 
Filin SerrlCc. Dept. 1. Box 544A A, Chicago 
roll Developed^ 10 guaranteed prints, 
two cottuons on enlargements, 26c. Smart 

P hoto, Wipona, Minnesota. 

IDEAL Photos beautiful finished with 
wide border, deckle edged. 25c uer roll nf 
a And tree enlargement. Ideal Photos. Box 

2255, Pat erson,. N, J . l 

THE Phgto Mill. Immediate service: 
No delay! Eight- exposure roll developed, 
carefully printed and your choice of two 
beautiful 5x7 double weixht professional 
eftlamcnicnts. one tinted gnlargment, or 
eight reorlnts for 25e coin. Reurlnts two 
cents each. Highest qualify guaranteed. 
The Photo Mill, BOX 629-12, Minneapolis, 
Minn. 

19 LIFETIME Prints, 2 sparkling Holly- 
wood enlargements each roll 2&c. 21 re- 

prints 35c: 100 — 1L&Q, Finished 3 hoaiirs. 
25 Other bargains. Overnight Studio. Al- 
bfin y. WLfl. 

THREE Lovely Si Ik tone enlarge mcnlB 
and tw'o seta sparkling lifetime prints 
with roll developed— 25c. TrtaL 30 re- 
Prints 25c; 50 — 50c. Llfetono Studios. 

L-39. Pea fiffolncs, Iowa, 

BETTER Pictures, ouleker Service! Roll 
developed and 16 Prints 250. 20 reprints 

25c. Hundred reprints 11.00. Mercury 
SlUdiOs. D-109 N L Dfiarborn . Ch iCAOO 
DOUBLE-QUICK Service! Roll devel- 
oped 16 Velox prints- or S prints, 2 en- 
large menh? 2$e. Chi cagd Photo Lab., Box 

3A. fiouth Chicago. Ill inois. 

PROMPT Service! Roils developed, two 
Velox prints each negative 25c. Hefich 
Studios. Harrisburg, pr-nna. 

9 ENLARGEMENTS— Films developed 
plus £ enlargements, 2&C coin — 110 or 
smaller. Enlarge Photo. BoX 791, Dept. 

PMM. Boston, MRK^achuaettS, 

ROLLS Developed, two prints each and 
two free enlargement coupons. 25m re- 
prints, 2c each: 100 or more, ic. Bummers' 
EtudLo. Unlonville, M g, 

THREE Prints each good negative in 
roll 25c. Reprints 3c. Fred D. Eastman, 
Bode. Ipwa. 

16 PRINTS With roll 250. 16 ’reprints 

BSc- Rex Ph oto, Ogden, Utah, 

FOR The discriminating amateur— RoUa 
developed 2 prints each, 25c. Reprints 3c, 
Superior workmanship, flame day service. 
Paramount Co,. 337 E. 92nd SL. New York. 



CAMERAS. PHOTO SUPPLIES, 



BASS Sava: Shrewd biive». write Baes, 
For 30 years headquarters tor everythin* 
in photograph y_ 72- page H&rga ingrain 

NO. 243 IS Ihlercstlng and free. Write tor 
vour copy. Don't trade until you write 
Unas crjuuera comtjanv. Deot. AG. 179 
West Madison St,. Chicago, Hi. 

LEATHER Cos si All cameras. Save! 
List free, C«meiscralt Division. 1395 So. 
Union, Lqs Angeles. Call I. 

CAMERAS And supplies. Free illustrat- 
ed catalog listing everything photographic 
— still and movie cameras, nuns, lenses— 
at tremendous savings, Hundreds of bftr- 
gnins, new and used. All guaranteed. Wfl 
take your old camera or equipment In 
trade. WrltE now for jour free CODV of onr 
iiewest money-saving bargain book — Just 
Gut-l Llmlled edition. Hurry! Centra] 
CiUnetiL C&.. i Photonraphic Headquarters 
&ince JEP9I. 230 S. Wabash. Deut. E-tBS, 
Chi QUITO, III, 

ENLARGER. Fixed focus: adjusted lens 
enlarjtes hall sl 2 e i27 to 3^x&' J . (3 .59, 

O. R Carter. SiHr E va Ave., Akron, Cnip. 

40-7&ri SAVINGS On new. used quality 
cameras, supplied, binoculars. Trads-ina, 
Special Us* ,J PM3” free. BrennEr, £43 
Pennsylvania Avenue, Washi ng ton. D. C. 

HAVE You A camera? Send ten. cents 
for recent number of our tula magazine, 
showing how to snake better nieiurvs and 
earn money. American Photography, lie 
Camera House, Bo^ron, 17. Mass, 



POPULAR MECHANICS 



































HAKE Monti 1 Ln phOtOflraphy. Learn 
fluickly at home. Easy plan. Previous cM* 
pctlciice unnecessary. CPEtllVi QP school cd* 
ucftiJon iutflcjE-iu. interesting booklet and 
tcfllltrenitTita free. Am erica n School ol 
Photography, 36(H Michigan Avenue, Dept. 

3433- Chicago. 

WESTON Moster meter, like IltT, S IS- SO. 
Fotb-Art, inc.. 49 Vanderbilt Ave. . New 

Vorfc. 

CAMERAS, Films, naner 25 to 35|fe 
discount. Paramount Photo Division, 327 

East 92]iri St.^MeVr 1 York. 

PHOTOlIHAPK, Cut-? 2K3. ft. 95. InvfH* 
tlgatP. Hamilton's Fres.4. 4341 Mefttfe, 

CManwi 

AMATEURS'’ Build yPUr own equip- 
ment, Combined enlarging. Printing and 
Moving on tilt. Ea&v and inexpensive to 
hull it, Plan* 25c. FrtiSli. P O, Box 1992, 

Hunting t on, W. Va. 

AUTOFOCUS Enlarger. Build. With lum- 
ber. EcOhOllilC&l eoTLStruction. No peara. 
BLuewlnt and detailed Inst met Ions *2 00. 
Paramount AuEofoeus Enlamer, Box 21IB. 

Beaumont, Texas. . 

""used FhulJ Eaulpment Directory. Can- 
ton. Ohio — JLata hundreds who want to 
buy. -sell, exchange Used cameras, lenses. 
Latest issue 25c— ypur 25 word advertise* 

ment free. 

FREE To camera owners: Sot OT 3 filters 
for names and addresses Of 3 camera own- 
ers. Pho to- Craft. D ebt. ME Canton. O h I o. 

ENLARGES *1,30- Enlarges eight limes 
JiLJO nr small nega Clvca. Fully guaranteed. 
Paramount Sales Company L 03 Dudley 

Street. Boston . MASS. 

CAMERA Repairing Bellows made to 
order, shutters repaired. Beltons made to 
tit all standard cameras! united Camera 
Co-. Inc.. A- 1515 Belmont, Chicago. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



J3j.0fl SPENCER 3&mm. Still prolCCtor. 
special S23.00. Mogull-DUDlfX J$mm, 
sound prelector for school auditorium, 
road show. 4 SA10.00 latest model! S23&.S0 
complete, two years to pay. Cine-pbcto- 
(fraphic books 50 r i off. Used silent. ^pund 
films g-lfimm full length shorts . features. 
S3 50 reel. Odd 16mm. films (BO titles) 
end' sfient (1.95, sound 12.95. Frw mem- 
bership world’s largest library— rentals 
sent Hh>- Where, lowest rates — catalogue 
free. 35mm. movie projectors, magazines, 
tripods Cooper Hewitt J 'M” tube. trans- 
former complete S25.00. Debrie f:3.5 cam- 
era with 400' mBKAfinei SG9.50. UnlverFi&l 
turret camera, three len&es, trlond. dolly, 
cooe. magp^tnej. tike new fiS-t.uO. Mo- 
gullte extra- weight sateen screens; B'xfl'. 
S2.0S; 10x& r , *11. 9S; I2'x& r , 514.95. Hun- 
dreds additional bargains in free list. 
Trades accepted, bought. MogUll'S. 04 
West _4Sth . _ N cW^_Yort . _ 

BASS Sb.vs: fi mm,, 16 mm., 35 min., 

sound on film, all fulLy described id ulLr 
new 69 -page Cine BargaibHraut No. 240, 
For 36 years movie fan* have been writing 
Bass. Money back Euaraptee always. Send 
for your copy, It r s free, Bass Camera 
Company, Dept. A, 1TB W, Madison St., 
Chicag o. 111. 

WRITE For new large two color 1946 
catalogue nationally advertised movie 
cameras. projectors, films, aeeessoricg, 
Payuitnla low as S2.30 monthly. Don 
Elder's Home Movies. Dept. 15. "39 Beyls* 
ton Street. Bte lon. Mast. 

CASTLE Films scoop 11 Finland Fights" 
13V^ discount: prepaid, Bargum lists ae, 
IfofTman Film Service, 57 Broad, Alban.-, 
N Y. _ 

FREE For a limited time only- — Hand- 
book for 16m rn. movie circuit operators. 
How lb atari U circuit or Improve y&ur 
present one. Eastln Film, Dept. PM2, 
Davenport, Ipwa. 

FREE, lfinim., &mm. Bargain lists. Home 
Movies, Box 216, EaatPn. Pennsylvania. 

10 SOUND (16mm.) Projectors. Bar- 
gains. Roshon, State Theatre, Pittsburgh, 
Pgiuifl. 

2SVL OFF, Oevaert movie films. List, 
Smith, 163 North Oraton. Ea&t OrAnflc, 
N. J. 



home Mov les 1 Titicsr Literature, 
stamp. LeMolne Film Service. Nevada, 

Missouri. 

UN I VEX Owners: Shoot yourselves, 

invisible locking button. Si. Derr. it. 2, 

spring field. Ohio. 

EASTMAN KodAehr&me Binm,. 30b feet 
IB. _C&ih-._ 3T20 B- Figuer oa. L w Angeles. 

SILENT 35mm. Films. Lists free! Dcm- 
aey, J223 Berkley, TOUHkStOWn. OhLO. 



RENT! NO 16 Millimeter. ‘SS mlllimetEr 
talking film. All occasions. Mertz, VLr- 

ainift. rllinotk. 

FILM Cleaner mid ;irt sample 25c. Lists, 

Homovles. BiJit 6 2. ClncUlpa U, Ohio. 

SENSATIONAL Films List free. Artis- 
tic sample film i0c. Box 1504, Hollywood, 
Calif. 



RADIO Engireerlhg. broadcasting, avia^ 
tlbn and police radio. RervicLng. marine 
and Morse telegraphy taught thoroughly. 
All Expenses low. Cat&lce fro?, Dadae'a 

Institute Ames Bt.. ValiMraU W., Ind. 

SEND For free Plant money saving radio 
And phonograph record catalogue. United 
Radio Company, loQp-M. Newark. N, J. 



BUH.D 1 5 MM continuous printer, roa, 
plate drawings SJ.Ofl. Louis t-. Eahl, 77 

Nd. Elm St . ._Wal li n k F ord. 

CLEARANCE SahT films, cameras. Dro- 
iector 5 . Uloek. J451F Broadway, New r 

York. 

9MM CHROMOFILM! Finest duality 
Reversal orthotvpet wesrem a: Complete 
processing included! Two 25 it. "double 6" 
spools — S1.90! 1 Two 30 ft. spools lor Unl- 
veg— U.O0I Postpaid. Ord(=r now! Chro- 
mofilms. 156-E Spalngflelii. Rutherford. 

N. J. 

MOVIE FLlm. Develop vour^elf 0niv«K. 
Eastman, etc. Chemical sample? 15c. Raw r 
ilhn Wholesale. Lake Camera Exchange, 

Gary. lad. 

GUARANTEED BMM. 24 -h our reversal 
nrseesaihg. Double 8mm.. 45c. Slug Ia. 25c, 
UhiVCJt 15C. E30-S, 3345 CentraL. Kansas 

Cltv. Missouri 

RAVE I Accessors- Bale! Bulk film! Altai 
Fenn-Cralt. 4 23, WllllamgPOtt. Penal. 

15'" TO ?5'r: Dlseount on still or movie 
cameras., FTsc circular. Paramount Co.. 

■327 E. BSnd Bt., N ew York Cltv. 

IfiMM, FILM Barmtns. Arts, cpmedlfi-v. 
cartoo n s^ Oaklev Movlea. Hel snn vlllc. O. 

’16MM, VELOTEX. Perfect outdoor film. 
IDO ft. rolls *1.05 including free proCc^iPK, 
Sample free. Veloiex Labors tor Sea, 600-3, 
OapybuIlM*, 

3 &MM. ODD "5t\ 16mm, 5 1.50 complete. 

B a varese, Wandcliff La ke. N^J. 

BIGGER Better mrtety, P&mm. silent, 
Cftlderari. 5 1 is south St. Louis. Chicagn, 
ART Flims sample lOc: others, list* 
free. Good wll l_Corn oan v . Ja ckad 1 1 . Te n 11 

SAVE 50"!- On your movies. Film, cam- 
eras. pvoiectnrs. Stamp icir catalog. Genera 
Cnmpany, Daven port. To-wa. __ 

ART Films Sample , dime; lists Ired, 
Qlneti rt. 2-143 Qunnlspn, Clticago. 

B-l&MM. FlIrnA: OaTtPOiU. compdiefi. 

travel, sport, war in Europe. Bilent- 
saund. Tremendous assortment. Bargain 
prices! Films rented everywhere, Trade* 
acccDted. Free catalogue i'with sample 
film 10c). Garden Film Service. 31? west 
50ih. New York. 

MOVIE Makers-' Solar SUTX'r^ outdoor 
film cuts costs 50';-, glees crisp, brill lant 
results. Psuhlc ftmm, 25 ft. 2 rolls *2. la. 
36mm. SOU ft. 2 rolls *4.69 postpaid, in- 
cludlns processing, return postage. Guar- 
anteed. Balur Fhim Conipany, Dept. J, 
3827 Arch er. Ch leago, 

MOVIE Cameras, projectors, films, etc., 
bought — sold — exchanged. Lists free. Art 
samples 250. FeerLe&S. BOX 1310-F. Holly* 
Wood. C'ulif. 



RABIOSl. SUPPLIES, INSTRUCTION 



AERIAL^! r Cylindrical 10x3 inches'), 
Portable, all- band, s la lie ellmluatiiifl, 

Scientlficailv cOnstrilfiy 1 !!. Very durable. 
Sutrt-rlor recfPticm Walnut finish. Two 
dollars pnstpa:d. LouisrllJo Radio Antenna 
CJo., Box 53. Highland Park Station. LauLs- 
villp. gEntuCkV. 

RADIO Announcing: Study at home for 
career which leads UiAhV to lame and for- 
tune. Full particulars up obligation. 
Gletmmore School of Radio, Box J653, Hot- 
lywood, Calif. 

LARGE Stock used radios, Dealers in- 
vestigate. Max, 6uS Maxwell, Chicago, 

H 'SERVICING Hints" booklet free, Su- 
pteme Pub! lea Ilona, 3722 Thirteenth Strep t, 
Chicago. 

CRYSTALS, Genuine Galena, euper- 
SHasLttve, tested. &dc each. Rockford Ra- 
dio Laboratory, Rockford, III. 



radios All ty&eg. catalog ice, Auto- 
crat-A. 11355 North Uamalton, Chicago, ill. 

MAKE Simple long a is canoe crystal ra- 
dio. No tubes, batteries- repaired. Illua- 
tr&ted Instructions, crystal 25c. Allen, 
B-266. Clinton. Mp. 

AMATEUR Radio licenses, complete 
truLntng in code and theory. American 
Radio Institute. 1123 Broadway, New York. 

RADIOS -S7.&5 Up: tJW S3, 95 UP. Com- 
plete, Ready to w r lre, 5-10 tubes. Save 
Sd'r, Catalog free. Ujet agents wanted. 
Marco- F, Kansas City, Mo. 



att'SlC AND MUSICAL INSTRUMENTS 



BE Musical— A beautiful ffuLtnr free? — 
With twenty- four lessons op Wrlttefl 
guarantee, Save PHK*. N-M Products Co., 

yandrrbs n. F e nna. 

BONOS — Arranged, revieed bv armriEer 
"Cherry Blossom La He, 1 ' d| G vPSy 7'ea- 
room," others. Details. Harold Potter, 

Box a 1. station G. New Yor k. 

ORIGINAL Music composed to vcur 
words. Vocal phonograph recording. S5.0D. 
Ho] tv wpod Mijj Lc Co., Hollywood. Ca l It. 

BONG WRITERS. Record your -song only 
S2.96. Details fret. Studios. 244It Ounni- 

son. Ch i cagp. . 

£ONG£: BbPg poems! bought, published. 
Broadcast on regular radio prOgra^ns. Free 
advice. Best Offi-r. Metro- Melody ftiosic 

Publishers, Ban F rancisco. 

SONG WRITERS — Send poems! free 
plans, reports. Variety, Dept. H. Salem. 

Indiana. 

PHONOGRAPH Records;— Twelve, Si. 60. 
Paramount. 3 56- A. A East Market. Wilke?;* 

Barre, Pennsvlvanta. 

TWENTY Blue steel ubonoEranh needles 
l&C. Herber. litSft H icks. Naw York Cite . 

"PIANO Play-at-StlE" tenches principal 
bass chords bv ear. SI. 00 uoiloftid. Holly - 
wood M usic Co ., Hollywood. California. 

SIMFLIFIKD Swing coursflE! Accordion, 
aaxophone. clarinet, trumpet, violin. 
Write SwLngm aster. 1259 -N Bcllder, ECkSt 

Cleveland. Ohio. __ _ 

RECORD Your aongs^ — poems. Expert 
service — Inw charges, Raj' Turner, Hotel 
Tildenhall, Cham pai gn. Ill, 

LEARN Piano tuning at home. Highly 
profitable. Uncrowded field. Fit^allcn As- 
soclatcs. F.O. Box 16. Station J. New York. 

DUO-FLEX Reeds for clarinets, and 
EaxophnucF. eliminate your reed troUiblES. 
Write fur circular. Duo-Flex Reeds. 1204 
J_st Avo.. Evansville, ind. 

SONG Poems wanted. Free oxaml nation. 
McNeil, Master of Music. SlO-PM South 
AlexarLCtrla. Lm Angeles. Calif, 

FIFTY Late bhonograuh records, *2.5fl. 
WurLtier 5e]ectlve. amplified, l'i record 
phonographs, very cheap. Davis Bales Co,, 
Syracu s e, N, Y. 

ORIGINAL Poems, songs wanted for im- 
mediate consideration, publication. Mu- 
stc Carporatlon, Dept. NlS. Portla n d, Gre. 

Learn swims osjtno! Postal bru^gs free 
folder. S0hr Is teiisen, 751 Klmpali Hall. 
Chfcagp, . . _ 

BONO WRITERS. Write for free InShfr- 
ing tKJoktet outlining new opportunities 
for umatcUr songwriters. Allied Mueic, 
D cpt m- 4. , B oX^QT. ranrtiMiatl , Cihii, 

MUSIC Composed to words. Wonderful 
propoaiticp. Hain*r Bros, , Oshkosh, WU. 

PIANO By ear’ Frce bookJet Day-V- 
Way. 13265 Michigan Aye.. Dearborn., 
MlCliSgan 

music composed to words. Rhyming 

pamphlet on request. Phonograph record- 
ing of completed songa. Bend poem, for 
r oils i deration. Keenan'S Studios. Dept. 
FM. But 2140. Bridgeport. C onn. 

WRITE Songs, Big money and reputa- 
tion. Write for Information . J. Gordon 
Pub. Co.. 20 1 N. Kgypg. Ave.. Chicago. 

WANTED l Lyrics, melodies for sonos. 
Wo artanse, publish, aell, Superior Song 

Studios. Pwiale. W. J. 

SONGWRITERS: Send your poem today 
for immediate consideration. Richard 
Brothers. E4 woods B uildin g. Chicago 

SONG Writers Bend for publishing 
agreement. McKinley Muslc Publishers, 
1501 E. Wth Bt-, Chicago. 

POPULAR Orchestratlops. unbelievable 
□rices, Samples free. Orchestra*, 33t>9 

Lflft'r etice. ChtcBBo. 

MYSTERY Piano course — Play O’ John- 
ny and other nonular piece* the first day. 
Guaranteed that even a child can play 
PicEOdV Hi the first ten minutes, ''Careless. 
Little Fox, Johnny. Old Kentucky Home, 
Nwanee River, Old Black Joe"— 25c each 
or six for sl.OP. stamps or coin accepted. 
Tunlane Studios. 4bS3 Eastern Avenue. 
Cincinnati. Ohio. 
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BUsi s r.a s opfo n tustt ies 



OPERATE a rollorlioh-ercdU bureau. 
Very profitable. Permanent. Free folder. 
pole Asa oirimtrvn. gvracuse . N, Y. 

TEN Profitable Llis-qi-^sr plans 25c, post- 
paid W A. Walson Deougan N C 

START Home buiintu making statuary, 
plaques, art goods. B-OVfrltitk MUvenlK, 
concrete pottery, garden rurniturc. ftulfl- 
c Lh 3 marble flooring. iEtitjia nsarble. Wane 
vour own ilexEble molds Amazi n g profits, 
Valuable reader free Creative Publishers, 

iF3t olrnro t . till nets. 

MAKE Vour own household flavoring. 
Sell to stores. bakeries , homes. We fur- 
nish concentrated ISavorinp. Sample free, 
General Prod nr Us. 77UR Bw-HiKfle H. Maw. 

"WATER LESS Soap," Wake it yourself L 
Build big business Formula, insiructsons 
25c, Id eal S ervice, 1O0 S-5 Parkjtidgr- Ilf. 

OPPOhTUh’l TV ' Mu n ufact url nis 'food 
product nt home.. Muller System, Glim 

Moore. Fcnna . 

SMALL Capital stores “route" coin Ob- 
orated peanut, (turn mid ftmu&ement ma- 
chines, Particulars in.-e Robbins Co., 

1U1P DeKalb Avr Brooklyn. N_¥\ 

"MAIL Order Secrets." Kt>w ornTfr 
book Teaches how. 25c Coin. BrooKfnrth. 

2tM3 B'-tit vii A'r'e,. ChlCAgO. 

TURN Tin cans Into money at home — 
BSS profits. 25c easy instructions mailed. 
I! ChlLftcV* 1150 Ea&l 1 6th St.. Jackson- 
ville. Flu 

LEARN To make men's ties, pattern and 
complete instruct] cm Selling plan. Send 
$1.00. Elite Tie Co,. 5834 NorSli Ea.st Union 
Aycntie, Portland, Oregon. 

ns artery- rn-iawane: best* 
fret forms, colon saj charter Co,. Wll- 

mington, p^l. 

WANT Independence' Wishing won' C 
help. This book will — “101 Wsrva to Moke 
Money." Sdc postpaid, F\ RiClllns, I3?4-M 

Boston Road , New York. 

YOU'LL LSk^ rcsilverinK mirrors. auto- 
part.s, m-fierlor*. mnkifas Chinned ala?;* 
signs.. Write Sprinkle, Plater, 121, Marion. 

Ind iana. 

NEW niff folio shows how to- not n lob. 
also how to be your awn brts? Fur titulars 
free, Excelsior Service, 21Q.P Fifth. Avc. a 
New York, N Y. 

WHOLESALE Imported Mexican hand- 
crafts — Three samples with lists I1DD, 

Lists l flr. B e cker, Mi rand o City, Texas. 

EARN Money at home makltie imitation 
diamond Jew dry. bracelets, heroins. m.i.i- 
1 lnery ornaments, religious medals, etc. 
HLgh prices now paid on account ui Qer- 
man and French jewelry shor Logo. Excep- 
tional spare Or full lime Opportunity. 
Write United JeWclrV Manufacturers. 
Pent. A. 1893 Boston Road. New York City. 

BIO Mail for you. Latest monev making 
offers, ooporl uni ties. catalogs, magazines. 
Name Elated In director 1 .- lac. Ideal Serv- 
ice. IDEM, Park Ridge, III. 

START Used car business. Part, fiili 
time Nrt capital pr experience needed ex- 
cept driving. A. A, Barlow, A!> State, 

Binghamton, N, Y. 

SIDELINE. Sensational new Mexican- 
type perfume, fragrant, lasting, Generous 
saiga sample 25c. Leca. M30 Betty Way. 

Las Anaclca. 

FREE Supplies! aril b 1 -- mall! Folio, 
Samples iDc. Kamkav, 1T3 Norfolk. Street, 

New Vork CUV, 

POPCORN Machines, currnckrisp, cri&p- 
etlca. chccsc coat, potato chips. Long 
Bakins, M35-E High St., Springfield. Ohio. 

SINGLE- T NG REDI ENT ' “ Form ula* ' No 
manuiae tunnel information free. B. Kin- 

I i>rd . W iiviu . Pi :i :wi 

MAKf ArtlfLcial marble gJuiM-d lilv-i. un- 
canny. Tahlctons, plaques. floors. hOLicS, 
novelties. Hurd, fireproof. inexpensive, 
cement, acCrcls. Brilliant tile fltld Shmid 
rubber sEtmolCs 30. Jolt si A Pam, 3-15 
G rtt iad“ Visst ft A venue. I .os An geles . -Calif. 

t.lpi.[| ItnRftLLon, make it yaurself, 
weichs and looks like genuine Hold. For- 
mula mid instruction:; SI Ed. Harris. Box 

6011. LOS Atl ft elOA CallL 

GRIND Lawn mowers- -factorv method. 

S?.&0 capital. Mowers. Ja nrsvlllc. Wis, 

M M. Earned S20T. ibree weeks, raising 
mushrooms in cel tart Exceptional but 
your cellar, s h e-d perhaps suitable. Wr biLV 
Crons;. Book free United. 3S48 Lincoln 

Ar c. Dent, fifi. Ch ic ago. 

GET Big maii^'-SainpIfH galore. Your 
name listed In Mldstatee Mall Trade Di- 
rectory, copy sent you. directors 1 5(1(1 (100 
articles wholesale, 10c. Eagle, 414-P W. 
6Sth. Chicago. 



SELL Bv rr.su L Books, novelties. Bar- 
gains! Big profits! Particulars free. 

E Elf co. 43ft n wells, emcneo. 

■■RUBBER Mold Making." Plasler Cast- 
ing. Workina instruct ]ons 25 r Ideal 
Service, RM-5, Park Ridge. Ill, 

iooo business cards postpaid si.oo. 
Luke Shan&e, 536 Crocker. Los Aneeles. 

uatif. 

COLLI MB US Peanut venders make mon- 
c'v. Free catalog. 5415 Woodland. Phila- 

dclphlft. Petina. 

137 SUCCESSFUL Plah-i. Start own'bus- 
in css; home nr office. Particulars free. 
LcVin Berylco, G340-A N. lftth fit... Phil*- 

d.c’nhia. P-'iiriiu ^ 

MAtL Order buMneM l.s your opportunity, 
Many began small, now e&rn thousands 
yearly. No pcruonai contact. Boundlwa 
r>m>0rtimltieF Have had over 3fl veavs cx- 
nerlence: will help vou succeed. Send 35c 
for valuable booklets;, none free, R, 
Breniser, 357 E. 3'lst. Philadelphia. 

HANDY Men — Earn money home oper- 
ating Community - 'Fix-It 1 ' Shop, fit&f- 
huil Muknruiw. Illinois. 

BECOME Independent : Fu\rt mailorder 
IhiSitJcsK.. Big profits. Details free Acf- 
ytsipr. 5si Para mount Bldg.. Los Angeles. 

Oalbfomla. 

RECAST Old batteries into new. Lat- 
est achievements. Buttcrv Laboratories, 

3t. Pa ul. Ml rt nraOta. 

SENSATIONAL New Invention. Auto- 
matically humidifies eas mixture. Gives 
ruinv-ttay ucrfnrmanoe every dav. Uses 
lower test kas. increases mileage. Save& 
]nw cost duicklv Salesmen cleaning Uu. 
Write Motor Frodiiets-H. 413 Tenth. Dcs 
M oi rms , Io wa 

MOLDEX Makes bat rubber molds, 
models, supplies FCPd stump. Pehtuckct 

Arts, Ha v erb ill, m am. " 

“"INVENTION Pi nance Magaslne flO-fi 
Walt Street, New York. Important par- 

ticular s free. 

EARN Dallnre wJth our money- making 
Plans. Pleasant, eosv. fun I Two com- 
plete Plans 35c Century. 1WW3 ss&n 
Pedro. Las Ange les, 

START small a t home I Clean, dri and 
pressing shop. Ite Irdencndent. Big orol- 
tt. Fioco Co.. 3311 Fa Hie Ave., Aiurnfidfl, 

Calif. 

YOUR fioa retime my ideas w'erth vml 
money -oossiblv Udick fortune. Positively 
110 SclLing. soliciting, embarrassment or 
"bunk." Home or travel unywharc. Per- 
inunytR: Inters (ins, Brekft. North Holly- 

wo od. Cali for nia. 

BTAMP urjjn^; numc-roits incmev making 
oncortunitiftR. Worldwide Service. Box 
5456 1 . Metropolitan Btatlon. Lph Angelea, 

California. 

AMAZING Profits possible. Be inde- 
pendent, Easy horne work olansE Hurry l 
Empire, IU6.L Tuckahoe , N. Y, 

WANT More bus itics-S f 3c duliy opens 
Individual New York branch office. Co- 
operative Mail Service. 126 Lexington Ave.. 
Ne w Yo rk 

ASPIRINS. Chocolate laxatives. Under 
your name. Burton Laboratories, Clncin- 

nati, Oh ip. 

DOLLARS Operating "Commercial Re- 
porter Plan" fay malir Thorne's, 314# 
Ttb II. Jackso n, M ich tysiu 

MONEY Making Idea*, Work for your- 
Bplf — operate a special mail! ardor set dec 
Details Tree. Runkln. 15 Park How. Nc# 

York. 

FREE — 300 Wonderful bu.H Loess, tnailor- 
4flr and liomework tnotiCvmakiDe orterH. 
Lewis Co,. 5ft5’P CftrPffiter, Oak Park. III. 

YOUR Own business, home oificrt, Tast- 
ed Plum, Free particulam. Buist Co., 7532 

Bulat. Phlladglchla. Pcnn a. 

MAKE Money at home! Grow mush- 
rooms in cellar or shed, with U H. -patented 
Ann MUahfPem Spawn and rasv- to- follow 
Manual Of Ira [ructions. Fascinating, 
nrefi table, Booklet free— wrire todav. 
Anglo- Am erican Mushroom Industrie^. 

Dep t . 3 9, Tp ronlo. Gnt. 

START Home factor 1 .' in own kitchen 
snare time, making, selling, your awn pri- 
vate brand o endue ta. 10,000 how- to- do- H 
idtiJ'iA, Write, WQlverlner. EstablLs-hcd 
I&sa, 3545 at. Clair. D etroit. Mic higan. 

SELL By inalL Large immediate profita 
CH»xLfa]c. Pr»ditfll. nroycn. Legitimate 
complete inatmctioos 35c. Ribot. 021 EaAt 
62nd. Chicago. 

LIFETIME Income! 116 powerful mon- 
eymaking seereU, Yatunbt* dCtaLUl 10t, 
Traniiagen. Gome Rock. Kj _ 

CASH Pa id for Sna^cta. Sec Sinclair 
diaaluv advertisement on page 23 A, 



BE Credit police t Ion special Lit New dif- 
ferent method Work from home. Pull — 
part time. Unlimited onportunitip.-;. 70^ 
profit, Ctno'Dlete deiajiN franchise 25c. 
Modern Collections, ionu-A Cordelia Ave.. 
B altimore, Md 

LIKE Afternoons free? Work home ! 
FJ.bOO word aurprlae Literature free" £2.1100 
month repot led * fulltime — no implies lion 
exceptional amount can be duplicated. 1 
National, Box 134CI-S. 5a b BemardlhO, 
California. _ 

TIRED Of working for others? Do you 
crav^ f■UCC' , s3 , "MiSincvrrmfcinit Skxrets Es- 
pased" trill show vou the wav. Stoo wane 
slavery. Writs Art i^rsnttng Service. P.O. 

BOX 5617. Chicag o, 

Bp Your own boss. Writs for free book 
explaining amftisinir nrofltr. In tlic pronrie- 
tar.- apeciattv buslneu. Here is 6 fusel- 
lift ting and highly profitable: business that 
you can Start right now In your spare time 
light In your Own home Money nol ner- 
easBry to start Chis business fav lol lowing 
pur system . Write today tor Vflluabtr free 
book. National Scientific (To . Box 5269-4, 

Ric hmond . Va 

amazing y spare litne. business start- 
ers, $1,150 copyrighted edition. Sample 
35c. Literature free. Publisher. Box 
634 6 R. Pit t abu rirh , Pe nna . 

make Your own rubber molds, Sample 

mold and details IDc. June. lfli-M Beech. 

Hfllvft kr. Mass^ 

SELL Photo finis hingi Three plans I 
10c. ( Refundable, 1 Crlm_ Wlnemiic, Ind. 

BIG Fronts in ma king belts, suspend - 
er.sl NO tools! Wr supply materials. Sam- 
ple belt SSf. Acted Leather. 400 Joseph 
Avp. , Rotih eater . N. Y. _ 

RAISE Wool r n Lb: t s : Angara a tor prof- 
it, Easv a ltd reHsonalsIc Care. 'Wpo] salea 
guaranteed, small outlay to start, Maurice 
B. Sis by, M Melrose Street, Buffalo. New 
York. (See Popular Mechanics.. April 

Issue, j __ 

SOAP Making. Learn home. No ma- 
chinery. 6 tamp. Posers, AB-4546 Bart- 

lett, Milwauke e. 

EARN $50 Weekly us-lng Hawdus-L In- 
stiuellons 25c. Ruutler, 737-D Chili. 

RochfjtfarT, New Yo rk. 

NATIONAL Inlurmalitm Bureau. Box 
414, Lombard. III. Enclose EOc fur reply, 
WE Hi»Ep start you Jn busLnp.s.ft funmish- 
llliH uut.fi is n nd 3 nit run Inn. opera Upg ''spe- 
eialfy csndv Uelorf' 1 home. Men -women, 
nnport unity to earn good steady income, 
all or spare tlmf 1 iQur 3 1 f t year ) Book- 
let free. Ragsdale Candies, Drawer 4, 

Ffl-st Oraifljge. N. j. 

MAKE Beautiful docyr mats from dis- 
carded tires. Kowoll. 5372 fit. Clair. Dc- 

trolt, Mldbiitn. 

A REAXTFijttjre for j^chi wiifi Red Comet 
fire control products. Low nrices. Proved 
seveh veara. Splendid sales outfit free. 
Some good territory open. Exclusive 
write tniirk its Re4 Comet Building. 

Littleton. Colorado., 

SELL Bv mail I Inspiring, constructive, 
instructive literature. Jav, IIN-d Rost 

■gist, Chicago 

FASCINATING Profitable "Fist l" serv- 
ice taught IT militate. Station C. Pada- 

deam, Catifoml ft 

BIG Profit la mold tnAklhg and uloster 
casliiik. $L50 profit Oil every dime Id- 
VWted- Fopinronf rubber- Tremendous 
market. Simple interesting work. 24 page 
Instructive CiUlOtmc free. Plastic Arts. 

7lj Neriv. Nf unci e. irvdina. 

MANUFACTURE High grade cleaning 
fluid at home. Good moncs&mtfcer. foj'- 
nuila and selling instructions SMKi, Dunn 
Specialty Co.. 17212 Endura Rd., Clove- 
land. Ohio, 

COLOR- Concrete with chemicals. Wish- 
ing Wells. Stucco- rock. Benches. Spin 
concrete pottery. Cement artistry. Gar- 
den ornaments. Cold Hlaxe. Water fcAllltA 
MarbUns &arrmle uic Hollywood Cement 
Craft, $527 Wonderland Hoilyaocd. Calif. 

clearance Halo — Moneymaking books. 

courses. Merritt Co., Drawer H, Rose Lund. 
N. J. 

START "Horne mail order business." 
Tcnmodiatelv. Information IQ-e Maples. 
3413 &u Marsh field CbJcngo. nil hols. 

"NEW Money Makers" 70-pa ge mailor- 
der maflrkSlne. prints hundreds new. novel, 
sparetlmfl Plans monthly. 3amnlc copy 
IDc M Marvin. IhLbliFLhar L3 3 n South 
Wens. Ubieqgtt. 

UANUFACTURE Prom Phnspholene. 
Bleach lie gatlonl class spray 3c gallon! 
hand hoh-p 2o pound: And len fast sellers. 
Sample 25c. Douvils free. Wfemern 401 
Climax Bldg 4 Cleveland, Ohio. 
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POPULAR MECHANICS 



WANT Money? Read “Money by Mali," 
Plans, munomiakiTie LdciL-' gftlorp. Prep 
copy. BonrLtE Ftcse, Eoi 434. Greensboro, 

N. CaT. _ 

HUCCKEip Wfeth your products, Malte- 
se] I them. Formulas. Processes. Accurate 
analyses. Catalog free. B. Thaxly Co.. 

Wuhlnitcii. D. C- 

PLA3TEX Industries offers industrious 
men an opportunity to start a business of 
tbrir awn, manufacturing art goods, nOV- 
t-ltles. souvenirs. etc., in Flaatcx and mar- 
ble imitation. 5c material makes £1 arti- 
cles Rubber moulds furnished for Speed 
production. Small investment bring* big 
returns. You arc }USt in Uth-e for big whole- 
sale season now starting, write for inter- 
esting booklet mailed free Piaster Indus- 
trie- 1 !, Dept, A, 1065 Washington Are., New 

York, 

INVENTORS:— We successfully sell in- 
ventions. patented and unu: 1 . touted. 'Write 
fur ptoor. and tell us what you have far 
sale. Chartered institute of American m- 

ventqira. De pt. 4-c: W ash ing ton O C, 

GOOD Pay I ok business sLlVcriftK rnif- 
rons. ulntlng auioparls. reflectors. bicy- 
cles, hath room fi mires by late method. 
Free particulars and proofs. Gunmeta] 
Co. , Ave. H. Detatyr, III. 

LIQUID Warble — anyone can make I Cul- 
m I n J, glazed! Wou Idl'd, brushed, sprayed, 
tiubbcriaslic moulds. Composition flooring. 
Big money in those 1 Particulars free. 

Marble i ring Service. Edwardsvllic. III. 

127 WAYS To make money, in home or 
office, business of your own, Full partic- 
ulars free. Elite Co.. 2n Grand St,. New 
York, 

now And where to obtain capital ruiiy 
explained, free particulars. Star Service, 
Wapalconeta. Ohio 

ELITE Col lee Lion of business plans, con- 
tains 127 tested elans end scores of formu- 
las. start own, business: home, office. 
Particulars free. Elite Co , 214 Grand St, 

New York. 

F-ARN Extra money at home, increase 
your income at borne by new, simple 
Wentworth Tempera Color method, We In- 
struct you and supply you with work. 
Write today Far free booklet, Wentworth 
Pic t orial C el. LI d.. . Dept. 3 Hamil t on , Out. 

MAKE Money bv mall, the wav we do. 
Free inform a (ion. Maywood. P-1107 

Broadway, New York, 

ADVERTISERS I 1. 600.000 Mall order 
circulation, inch advert tsement. Si 5. 40. 
’’Get results.' 1 20 newspapers. 15 words, 
■gfi.so. Diener- Dors kind, UUP Broadway. 

New York, 

WHERE To buy at loweat wholesale 
prices, information free, Yorena. Box 

F-3 13L Bayonne. N. J, __ 

lWi I’EtQt'i TABLE Mail order anti Soe&i 
plans. Oiibcrl Supply, 5-F West I4th, 

NeW York. 

MAKE, sell luminous paint. Literature 
free, Gordon Laboratories, 1265-H Broad- 
way,, New Yor k. ^ _ 

\* [IN !■: V V . A H i KG Books, plans, formu- 
las. Literature free. Watson, 021 South 

31st Avenue. Omaha. N ebr. 

I WANT TO Rend you proof of the won- 
derful pplhng power af Popular Mechanics 
Magazine's classified pages. What’s your 
proposlttuB.? Write me today. F. W. John- 
son. Manner ClftsSi bed Advertising, 3WJ 
E Ontario St. „ Chicago. HI. 



MONEYMAKING OPPORTUNITIES 



RELIABLE Men to operate movie cir- 
cuits- in thcatrele&s communities. Earn 
(•50.0(1 to S 100 00 Weekly. Everything HJr- 
nlahed, Pouthyirn visual, Pet»L pm-hi. 

fiflK M. MemnhK Tenne ssee. 

free 90'; Profit ttnnpk-it elan, En- 
close gift cup - BraulL Davis, Illinois. 

IF You. eui write you eon draw with a 
Mur-O-Granh. Make SIM) 90 Weekly at 
home, write. Mur-O-Granh. hox 4. Boi 
North M ars alis, Da l la s, T exas. 

MEN. Women, start paying business at 
home. 3c stamp brings parf.Lcnlars, Gould 
Publishing Co., 67 Brookfield. Lawrence, 





MONEY Making opportunities. mail or- 
der ma*5i2lrtc 3c. G. Fenner, 1615 Lucia, 
Louis Mile. Kv. 

30 TRIED. Surefire, easy money making 
Clans. full Or snare time. little or HO cim- 
Kfil *1,00 M It. Hastings Co., Sen ford, 
Delaware. 

MAKE Money —Others do — Collecting 
reptiles, toads, frogs Easy! Profitable! 
Sure! Wf buv all varieties. Particular? 
dime. Biological Research Laboratories. 
Dept, 3B. Little Rock. Arkansas, 



"LUMINOUS Paint' 1 shines In dark. 
Easily made, 340 other formulas, plans — 
nil 25 c. Ideal Service, 30O-P5. Park Ridge, 

111. 

YOUR Name ill lO.DQO mailing directo- 
ries 25c. R-COOfc, 930 SL George SL, East 

Liverpool. Ohio. 

MAKE Color- glazed concrete pottery, 
gravestones, tiles. floors, walls, Basement 
watnimRae. ek, Booklet 3c stamp, Nm- 
ti onaj . Fo* terl es. Mi n n e jtool I a_ ML itnes otn , 
YQtJ'LL LLkfi rwllverlUK mirrors, auto- 
parta. reSlnrlois. making chipped glass 
signs. Write Sprinkle, Plater, 2G7. Marion, 

Indiana 

PROFITS Dav- night, ^car around. No 
selling . Operate "Silver King' 1 — "King 
Jr." Vendors. S3. 05 Up. Free instruction*, 

AutPlrmtlr 34 35- A FM Horton. ,ChJ(»gO. 

i IJH RKf) Hot money making (tlfinii, Clr- 
cular 10 c, I les, Box_ 131. Oamcroit, La. 

STEADY Income — Quick action bii5lnc&& 
plans. Descriptive booklet free, L. D. 

Mil l 'T, Arlington Heights. 111. 

HF' A urofosskmul scraobooker Dig fees. 
Unlimited onoor tunings, can he done at 
heme No competirion No capital need- 
ed!- For complete details send 10c td 
Scrapbook'-rs Guild, 59 Park Place. New 
Yor k N Y. 

NO Trash. DIkhIM home money-inait- 
jng proposition, Literature gratia. 144 

Morris... Summit. New Jcraev. 

MILLION Articles, Buv wholesale. Val- 
viobLe directory ioc. ideal Service. D-&. 

Park Ridge. Ill, 

DOUBLE Your Incutne. Read "Mali 
Salesman." Cdpv 13c. Sidney. Pdttsvllls, 

Ftanii. 

1440 OOMPH. Promotion step. PracU- 
cal, Puiiittvelv no diiatrodintments. Ulll- 
SjLics, Tii.n S3. Coflcyvi j] r K:i ri'- n.s 

WONDERFUL Income newest method. 
Free Circular. Imperial Flans, Bos 42, 

Sar nia. Canada . 

HOLE Or spare tunc marieymaliLnR 
ideas for women SI. 40. McCoy, 2G29 Ghvc, 
Ka nsa s CltV, Ma. 

BUMMER Praflts. Make soft drinks. 
Complete r nurse 25c, Deeor, Bos 327, 

Wheaton, III, 

MAKE Extra money reading newspapers 
and sell) rut information. Instruction* 2&c. 
I. Goodman, fell Wall Bt., Ne w Y ork 
OPPORTUNITY Magazine and money 
mukirtt ulsiu 25c FftrUcular* for stamp. 
Ekslcrrs. Sales Service, HR. M iliwi lle. N J 
e-LKl KEYED SecrE-ts. Gam employment, 
financial Independence. Genuine mailor- 
der onuortunities. Btanin apDremated. 

Frank _H_ Ba ttles Ann Arbor. _M] c h icam 

MOULDS Guaranteed, for casstlnt toy 
soldiers.. tneUansi, iraupers, warships. slPk- 
er moulds. 244 kmcK, Send &r for illustrat- 
ed calalogue. Betid &1.0U for large sample 
mould Hran C, Scbicrcke. 645 Spencer, 

Ghent. N Y. 

be LF- it ELF Books, courses. Mailing 

liats. Printing. Underhill, Beebe, A rk. 

DOLLARS Dally. 50 tested, craven 
moneymakers — (5c. T oth, M a* emu a h _ HI, 
MILLION Dollar plan lor unc mplayed 
men -'Women. FrolllAbld full or F-pare time 
uork. VTry successful if worked as ic- 
st rue ted. Results five ctftysf after you start. 
Absolute lv legitimate. Little catHial fr- 
quired. worth h hundred ol auv other 
Plan. This, is ho fake. A «oud legitimate 
plan that positively world U worth all it 
r-psls Order ’-'our plan ioda.V. 1‘rfcee S5 09, 
postpaid Enclose money or postal money 
Order, mall to, G. W, Hlnrlcha, Carrollton. 

jjE 

BOOKKEEPERS — OpLrate new. profit- 
able bookkeeping service. Box 614, Kala- 
magoo. Michigan . 

CLOT1I Covered book. Of 1090 proven, 
Cheaply operated business OCcuuutsons, 
taken from govrmment files, l&P huge 
book cost* onlv Sl.Ott bill, cash, D. Krrk, 
BusjS^ HflrrLsbijrg- Fc nna. 

RENT iOi L 1 Money making p roppsl ti cuts 
— for 10c. PArticulurs free. Bmith Book 
Serv ice. Wca t_ Ffllcti Beach. Florida. 

LIKE Afternoons froe? Work hoinrl Ex- 
neet surririse details! 52,(100 pientll 4 or- 
ders I reported Hulltsme — -no implication 
exceptional amount ean be duplicated. ) 
Nation at BOX 1240-X, Eiln Bernard! no, 
California. 

FORMULAS. Opportunity bqck^, whole- 
saJe service, Edwards Service, 324 North 
13th Street. Qial nov. Illiiaois 

MONEYMAKERS' Opportunity Digest 
Magii-'inc — 60 panes of gulden opportuni- 
ties— 14c, Lewis Co,, 323-S Carpenter. 
Ouk Part. Hi 



CASH Paid for insMbr. See Sinclair 

disp lay advertise ment on pa ge 23 A. 

LETT' EKING Patterns, free literature. 
Pinnule alphabet 5c. Display Letters, JV;* 

2fl. Ft. Hauti l t □ p. Bru oklyu, N. Y, 

AGENTS- DEALERS DStne brJngE whole- 
Fale price sheeti foj;t easy sellers Parlor 
Caruora t ion, Greenwood L ake. NOW York, 
E XTRAOR DENARY Prnfi table Plan ' with 
ao!d™ magic. Write, fiotex, 21fi-P Degraw. 
B rook I v j i . N. Y^_ 

FROPrrABLE Opportunities, rK-talls. 
stamp, Harding, ii Bickford. Jamaica 
Plain. Majjt. 

’‘RAISE Earth-warms foi pruflt.*" new. 
Interesting bo me business. Bureau Zoo]dki- 
wl Re se arch v 1 n$A Broadway. Pearl a. in, 
START Own telephone repair sen-lce iq 
your Tarm community. Gooc money mak- 
er. We furnish ins true t i ons material at, 
low prices, ideal sideline -Rndio. elec- 
tric, hardware More*. I nature about local 
agency. Farm 'felephone. Dent. A. itOftei'B 

Pa r k Stall an Chica go. 

ACCOUNTANTS Tncrc&Sr Income, New 
system Roberts. 3705 East Hancock. De- 
troit. ^ 

BUILD A business uf your awn mailing 
circulars. Send 25c for cotnnlriv details. 
Bernlo S'vlcs. 1566 Jones Street, San Fran- 

rtsco, calif, 

1 ’SCHEMER 1 ' Magazine, Alliance. Ohio, 
4 42nd Vcarl prints schemea. Ude. OpnOrtu- 
fh ties, formulas; winnerai tS5.04O — S25.hM 
reported. Year, H.Od. Now got acquaint- 

ed; trtai sis mu nths only 30e. 

BE Independent. Srll by Inacl. bus 

wholesale. weUeL Vain ml I a . N Y. 

AMATEUR Cartoonists, ram rash at 
home, copying and duplicating cartoons 
for sdvcrtisere. Ad-a e rvloe. Arrvlc. Witk 
MONTEY T By mail, new mailorder cupor* 
tun ttles free, HarVcy Tccplc, Decatur, 

Uidlaoa, 

' 'WHOLESALE Sayrces, 5oa,4M a r tides. 
Free directory. May woods, 1147 Broadway, 

New York. 

EARN Estra money writing for publica- 
tion, SmiDle method, Demand inexhaust- 
ible. Details free, Glen Donashey. 17 
Groto n. Lowell. 

GROW Plants Without SOIL Folder fret, 
Gordon Laboratories, 126S-J Broadway, 
New York. 



FORMULAS. PLANS, ETC. 



Ill ONE-INGREDIENT Formulas, Bl.04, 
Service Bureau. Box 454, Edmonton. Can- 
ada^ 

THAJf-LY Formulag, nrocesses, lur per- 
fect. products. Accurate analyses. Catnips 
free, B. Tbaxly Co., Washington, D. C. 
FLY Spray formula— 25c. None better! 

■R Mr Kill ie jr. Wltyne. P c P Ilg^ _ 

MAKE Monev, Ten house hold formulas, 
50c. List. H arp old, Kltamlller. Md. 

FORMULAS: — ’Chemist Approved." 
Nony herier, Lowest Prices, Catalog freo, 

Kern ico_ 12 -E, Park Rntge. Ill 

SINGLE-INGREDIENT Formulas — No 
muhufHcttirEOHl Information free. A, 

Kinford. Way ne, Penna , _ 

MONEY Making Information an any 
tubleet. merchandise, formula, etc. Sind 
stamp for free particulars. Tcclmieal 
Service Bureau, 6H05 N-qrth Clftrk. Dept, 

1 12, Chicago. 

HLO0U MONEY-MAKING FomutlAS, rec- 
ipes, sccrc-ts. Make most anything, POO 
page book, *1,50 postpaid or L'.OD for- 
eign 51. Mil Catalog 3c. Adam^ Brown 

company.. Chestnut Hill. Ma^fn chusert a 

MOTOR Oil 3c gal tan. Rc^lean used oil. 
Formula 25c. George. 2S5 Queen. Gerriian- 

tawfi. Phila d elphia. F c nna. 

FOkMULAB — AIL kinds. Real money- 
makers. Lowest prices. Catalog free, 
flnivr For nnita r v UiB-fM, K l'h-. Cr'iiier, III 
FORMULA-^- List free. APdco Labora- 

tcrlw. 325 7th St.- Ro ckford. Ill._ 

REAL Manufacturing formulas. Lists 
frtc. Cummings, Chemist. Gordon, Avgnuc, 

Syracuse. N. Y, 

FORMULAS LftlCfit money makers. Lit- 
erature free, Belfort. 4043 N. K trier, ctil- 

CBFD- 

ELITE Formulas and plAiu; make and 
sell your own products. Descriptive book- 
let free. Elite Co,, 214 Grand, at.. New 

York. ' 

LOG. Stump Ware, plastic, leather and 
wood formula, all lor U.0&. Kapp, Box 

i, :. 4 j.i k I J : i vs. Sriitlon. Flint. Michigan. 

FORMULAS Free, tell where lor dime 

j. p def Hi v expenses. Daniels. Litchfield. 
N^breaku, 
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MY Private formula for gold plating 
without battery, inexpensive, Money back 
guarantee, ? 1.1)0. Dr. Reese. Glencoe. 

Illinois. 

YOU Could hulkr ihui Di4dit(t If VOU 
had ft dependable practical working for- 
mula, Prices frtarr at S t 00 Correspond- 
ence Invited. Lo-ifis. Yanket. 231)7 llroad- 

Vvb v, Lom? Isla nd City, N. V. 

10.000 FORMULAS. SDO Fftfce*. latest 
edition. Si. 09 postpaid. Details 3c. pru- 
dential Sped at tv, 33J.-T Hofik-lnson. Brook- 
lyn, New York. 



CHEMISTRY 



BOOK Containing 320 chemical experi- 
ments SI. 90. FYl-i; catalog: micTa«eopes- 
chemlatrv. mineralogy, biniogv, tclcsropes. 
Tracey Ijitrorttorlii a. Evanston. IiUlnqla. 

FREE: 40 Pape catalog of them tea] nnd 
IftbOfa tPry supplies for amateur chemists. 
WolLeftsflk mLcroscopp.H and supplies, scien- 
tific tHXits bsg discount, JE-5 Winn, 124 

West .. 23 . St reet. N. Y. C. 

JOIN American Amateur Chemists Sd- 
CletV. Prospectus, ipumnl 10c, tlsalett. 

Eflc hla an. 

CHEMICALS In 5c qua nil tics. Catalog 
6c. PIcLscher'fl Laboratories. Medford, 
Mass. 

CHEMISTRY Courses at bargain. Par- 
ticulars. a. Shapercftu, 630 el Bth SL. 
Brook l yn. Nf Y, 

CHEMICALS. Laboratory, Elasswire, mp- 

f iaratua. Betid 3C for tOUiloE CPI, BlO- 
ogtrgL Supply Company. 1176 Mt. Hope 

Avenue, Rochester, N Y, 

SPECTROSCOPE For miick chemical 
Analysis £2.50. Rutting Bens, Campbell, 
California. 



HELP WANTED 



M, M. Earned S35T. three Weeks, raising 
m uah rooms, Ip cellar' Exceptional. but 
your cellar, shed perhaps suitable. We buy 
crons. Book free. United, Lift! a Lincoln 
Age ... Dcot. GEL Chicago. _ 

STEADY Work — OtKKt DUS. Reliable man 
Wanted to call on farmer? Mo eypenence 
Or capital required. Pleasant work. Home 
every nisht. Mate up to aid a day. Won- 
derful new proposition. Particulars free. 
Write MaNesa Co.. Dept. 401. Freeport, 
niirtnla 

SALARIED Pocsltlons ■ £2500 yearly and 
up fuone Sower i, Let us find one for you. 
Small cost. Write for valuable informa- 
tion. Executive's Promotion Service (LG l, 
Was hington. D. C, 

EARN Money in your spare time taking 
subscriptions io Popular Mechanics. Un- 
limited pus 1 ; I bili tics, every family u pros- 
pect. Easy to sell. Bonus paid In addition 
to liberal ccuimlssioiu Send postcard For 
further details today. Circulation Dept., 
Popular Mechanics Magazine, 200 E. On- 
tario St.. Chicago, 



AGENTS II’ ANTED 



FAST Selling dog collar to get rid of 
fleas iinrl teen them away. New and non- 
competitive. Easy to sell and handle, 
Profits: 75 r ;- with Initial orders, am. on 
refills. Unusual sales opportunity In your 
territory, uet Immediately. Write YapocLde 
Pro ducta Co., Division 101, Atlanta. Qa. 

YOcrt Own local shoe business. Free 
outfit starts you! Big advance commia- 
S30U.1. bonus shoes. different styles. 

E xuerle ncc unnecessary. Tanners Shots, 
330. B<Hlan L Mllw. . 

BELL Ready - tied neck ties fX.7j doz. . 
fcample 35 cent?. J. and G. Sturm, 39 
Eighth Ave.. Pajisaio. N. J. ' 

SELL Merchants Wall Signs. Cost le. 
ieu IOC. Richards, 137- M E. New York SL, 
lajlamunlls, 

PURSES: New popular typo — Quick sales! 
Oarnuln 25c. I Wuod?, Wholesaler, Nash- 
ua. N H. 

WHY Not sell our new metal folding 
hat mrsd coat hanger? Si-£L : Cor Si. 00. 
Sample 50 cents, Gause Mfg. Co.. Elkhart. 
Iftd. 

GUARANTEED Not Id "pop-off, h- EU-Dh 
co j Lav dip is Belling like mad, Sample, de- 
tails aSc, Redon y Products Co,, willow 
prove. Pep pa, 

REVOLUTIONARY Window cleaning 
tool. Good Houaekeeplnn approval. Only 
ten 13,35 sade* daily to haiw-ewtves. fac- 
tories. schools, stores will make you 
$356.09 monthly, Carter PrcdpcLs, Carp.. 

EM Front Are., Cleveland, Ohio, 

DISTRIBUTING Party game, Gebe. 19 
East 73, New York City. 



AMAZING New specialty Whirlwind 
seller. Different, Unusual. Pa^s big prof- 
it. Details free. Apex Co,. Dakota Bldg., 

Bt. Paul, Minn. u 

agents: guunplng names on Docket-key 
protectors . samnlf cheek with vour name, 
address, 35c. HUmniiig outfits. Emblem 
chccki. check-IotK. rntne plates, Hun Mig, 
C-o,, 3g3 Degtaw St.. Brooklyn. N. Y. 

MAKE And sell your own nrodurts. No 
machine rv needed. A mar in k urn IT, L^. 

Go&rfthtecd H 'Chciislsl AtiproveiE" formu- 
las. Cat al oar free. Kcmlco, io-E. Pork 

PEdae. HI, 

MEXICAN Curios sell tm sight. Large 
profits. Free particulars. Samples idc 
stamok. Marqueft-PY, ApariadO 1176, M0X- 

iM City. 

UP To 109 'r profit In nev perfected 1949 
quick action self -atar ting cigar lighter. 
No flint or frtcticin. Lights easily in the 
wind. Retells 25c. Costs von SI. 75 doseh.. 
Samolo and tan Quid 25c. NcW r Method 
Coninasiv. flax PM- 99. BriidlOrd. Pc-nna 

BIO Money applying Initials on automo- 
biles. Easiest thing today. Free samples. 
Also, sideline salesmen for short order 
decakomfmlA name plates. H ‘Ralto.’ r 1305 

WLV iTiliiwtoti. B oston, mim. _ 

CALL On gas stations, garages, stores. 
New chemical sponge whirlwind seller, 
Cleans autos like magic. Samples sent on 
trial . “Kr is tee." Dept. 1 18. Akron, Ohio. 

NEW. Different, gas station ‘'service- 
signal." Also ■'ignition- 1 to," KnJpp. Long 

Beach, California . 

MEXICAN Novelties, sell on sight, large 
profits. Samples l fK:. Pan American Trad- 
ing t’d,, 2103 David BtOtt Bldg.. Defrost, 

Michigan, 

man or woman— Make un to J33.&0 in n 
week. Amazing new- hosiery replacement 
guaranteed against holes, snaj&s. qr runs, 
Ynur own hose free with outfit we send. 
Rush name, hos^e size, no manev. Wilknil, 
Dt'H k EE-3'1 1 . G rr'r.'n Itv Id . Ohio. 

MAN Wanted In supply Rawjeigh's 
household uroducts to consumers. We train 
and help voti. Gi»d profits for hustlers. 
No expL-rlvtice neefeksary, Pltassitt., arollt- 
able. dignified work Write today, Raw- 
lelRh's. pppt. E-M -i’I' M F reeporl. Tl|, 

FREE Water and our concentrates make 
ea products. L»IkL,. bottles, evrrvthhflg 
simp lie d. Qunjco. E- 20030 R usstll. Dct Fol t. 

BUSINESS: Proposition, resi IVeriOg mtr- 
rors, nutODiirta. reflectors, making chipped 
klftss signs. Write Sprinkle. Plater. 138, 

Marion. Indiana. 

VITAMIN B-l for plants. ■Quick sales. 
B hU.rgr p. 63 2 -P Second, FI tisbu rwh. Fv nna, 
SPARKLING Rciiglous maltoea. 5a mule, 
uarticuSars 10c. Stralcy, 1015 Mulberry, 

Sbrlhtf fie] dj. Ohio. 

MANUFACTURE Your own window 
cleaner. Bell housewives. fllEinff itatLons, 
etc. Formula 35c. Ktemzo Products, 65 E. 
Livingston Ave .. COiLUh bt». Ohio. 

LUCKY! Lucky! Lucky the man nr wo- 
man in your locality who sets- this fine 
paying opportunity New. Different Sure- 
fire. Free premiums tor everybody. Gor- 
geous. c daily bonus gifts lor vou besides 
your weekly cash em minus. It wilt nay 
you to investigate. S-’IJR parrienlara and 
rrtal offer mailed free, Write Quick, Ed. 
Mills, 3546 Mo nmouth, Clnctnnali G __ 
FREE Baintdc — Amazing cleaner: sells 
homts, taverns, everywhere, Big profit — 
last repeater, Betco, 5007 Irving Park, 
Chicago. 

IJP To $90 profit- with new perfected 
15)4 D quick action, no filnt, automatic gas 
lE-ehter. Retails 25t, Eh molt IdC, New 
Method Company, non PMG-B9. Bradford, 
Penna 

BARGAINS- 19B Blades 35<-; eleetrsC 
rfcf-or 55c: candid tvpc camera flOc: laces, 
gross 3!fc; 1901 other items, Cat a lug. 
tS-orld's lowest priced whok'&alcrs, Mills 

Bales . 901 Broad w av. New York, 

EARN A suit and izn to ISO cash for easy 
spare time work. Sell only B .suits- tp 
lr lends;. £20.95 un Union made -to -measure. 
Fine woolens. Guaranteed. Make uo tp 
85.00 tush every order. Get suit ak bonus 
with every s vou s^U, ^amnnle outfit free, 
Herbert Strong Cn., 2573 W, Wabansia. 
Chicago. IU, 

adV‘ErT1SiNG UusIubm made me 
S 19,901]. Soil ret i me start (it home without 
capita]. Free booklet tells how. New- 
mover. Weatherly No. 5, Pemia. 

SENSATIONAL Shaketesji. pushbutton 
salt cellars. IM f . prpfiC- Real rn.pne.v-" 
maker. Sample 25c. Cramer Co., Npr- 
Wleh , Qptih, 

SELf, AUEOmfttLC gfts Lighters. 89.000.009 
prospects. Loekcp, H7B. WftShinston. D. C. 



nevertwist winder huntshes iwtstfd 
tangled clothes fines, Sample 4 dimes, 
Fch L a u . 1 241 5 flTPHS, Clevelan d O hio, 

NEW Amending luvrulloti. Every garden 
hose user a proswet. Big profit. Bell 
stores, homes, etc. Sample 5c, Poller 

Prod ucts. CattarnugL lS. N Y. 

SELL “Whoa' 1 liquid cieaner. ft js (fif- 
f crept. Out-dcmons brutes cpmpetiVlnn. 
Wins friends-. Big nrafits. Free sample, 
Cal -Western Laboratories. +850 1 i Santa 
MonlCft BqiJleV ft td. L o ^ Afiseleg, CallfPtnijn. 

FREE Details’ "How to Become a Suc- 
cessful Agent." Independent. Bi* money. 
Fi aco Co .2311 E ngl e Ave Alameda Calif. 

BIG Monfv taking orders: shirts, lies, 
hosiery, underwrar, pants, lackets. sWcftt- 
ers. uniforms, clt. Sales equipment free' 
Eiperience unneeeasAry. Nimrnd. 4522 - an 

Llncotn . crhleaeo. 

ATTACHMENT Makes i?vftv faucet a 
sanitary Jlltcred-ivnier drinking tuuUtftin. 
Np interference wLth regular uses. Pro- 
ven ts sarekd of enids. diseasca. Everyone 
buys, sample tl.QO write Ellfatt Mnu- 

ufac tnrlng, Btelton, Nr-w Jersey 

WANTED— Purchasing agents, no eKPe- 
rience or money required Write and trial I 
2c Stamps for SLpplieation to Purchfus-l fia 

Mgr.. 176 N. IIM&ted St.. Chicago. 

EXTRA? UgeWlrp pfents, salesmen. 
Write — '‘Baumannk 1727 Cornelia, 

Brooklyn. N. Y _ 

BRAND New. Hi 1 .per power auto prod- 
uct. Millions waiting. Harmless — guat- 
Imtecd. PqssibllltlcE unllm.ltcd_ Thermo 
Dr.X : PoorLa .ID. 

500^ FROPIT. Gold and sUvoe colored 
sign letters. Offices — stores. Largs sizes 
Ic. Free samolcs. Mode rnis tie, B-3098 

LI ilOoin A v‘c. . Chida-gq. 

SEASON Just opening. BeU amazlns 
new invention that automatically drfiv. 
bottles. No fU^-diD fnois — nP soiled rags 
heeded. Every soft drink seller, me Judin* 
fi] fins' stall ppa L also is v ft r ns. entliustasl le. 
Startlmg hall-minute demnnstrstlpn as- 
sures quick sales Circulars on request. 
Dri-Bot Mfg. Co., Desk P-5, Fort WaVne, 
inefi 

AG ENT&- — 20(K.: Proflt op amazinjs new 
dDeoverv. Cleans, palkhea. waiea cars In 
39 ndiiLLteH. MAgle all -purpose palish. In- 
4tnnt demnppitrntlPTT; ieltv most ikeotldl 
stito owner and hopspnifO, EndUto. ^430-H 

Grand Rive r . Detr o it, Michig an. 

new isc Household necetaltv costa 2c. 

Linne l ), UrUve ra ny Cen t er, C Jewlji tid. 

LIKE Afternoons Tree? Wort home! 
I3.Q9D Word surprise literature fteef Na- 
uonftl. BOX 1 249; U. Sari BernwrdlnO. Cnllf. 

MONUMENTAL Agents, salesmen want- 
ed. Many granites. Lettered. Guaranteed. 
Prepaid. Lowest manufacturers prices, 
Mlkelicti Co mpan y. - St. Cloud Minnesota , 

AGENTB1 Rock bottom prices quality 
merchandise. 18 oz, vanilla, with bean 2Dc. 
8 oz. black pepper fie. IBoz. cocoa nut all 
sh&inpQO 10c. Hundreds Of other PitrgaLrtii. 
CaiaicMi jr«. Lloyd’s, 3 North Pfiulinu, 

&gpt, 1 9, Chiq igti, 

.1 1 Everyone our wonderful electric 
1 .HU 1 . See our 8d on page 135A, National 
Laboratories. 

AGENTS To sell fiumi patented ser- 
rated edged kitchen knife sets. Hint never 
need sharoeninK. For information write 
Ales A. MengareUl, 109 Judspri Street, 

Syracuse. New YOrK 

LARGK Profits set it ns Masiu Fluid. Re- 
pairs instantly any fabric or rubber, fiedt 
and laundry proof. Eureka. 1911 hi, W4- 

b-ivsh . Chicago . 

AGENTS Wanted, large profits. Address 

Lamoni Com pany. Beacon. New York. 

COLLEGE And hiffh school senlOra to 
tfike orders for graduation photograph 
isamo cards In their class. Attractive prop- 
(Mitiph. Wrlld Uhiversnl Supply. Orange. 

MBk 

SUCCEED with your products. Mxkc- 
■sell tliem. Formulas. Processes. Accurate 
analyses. Catalog free, B. Tha:dy Co,. 
Washlojttotl H D. C. 

WINDOW Slkd, letters. Penny each, 
large sizes. New stvlc-s. Absolutely beau- 
liful. Free SftmaiuS. Atla.f. 7541 HftLsied, 
Chicago. 

MANUFACTURE Special tics, hire agents 
voursell. Big mPPcV. Free literature. 
Gilbert Supply. 5- F Wat 24 New York, 

MONOORAMMING AuLpmoblias real 
monev maker. Write for sa moles. Inter- 
naUona l Co.. B ox 95 6']. Phi ladelphia, Pa. 

AGENTS — 300^ Profit Gelling gold leaf 
letters: store* anti offices, Free samples. 
Me la me Letter Co,. «b-b North Clark, 
Chicago, 
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POPULAR MECHANICS 



SiVKRV Man and woman is a prospect I 
Mo experience or money required to rtrt- 
reaent world's largest shirt manufacturer 
Kaliinir direct to wear cf. One year guaran- 
tee; half price Offer i customized tit. Full 
line of sportswear Including slacks and 
ensembles. Hosiery for men and woman, 
EJaf advance cash commissions and 33^ 
rash bomu writing easy orders, spare or 
full lime, Wc deliver and collect, Write 
quick for tree money-making sales outfit. 
Roscelin -Quaker. 1239 Broadway, Dept. 

466. New York, _ _ 

ABSENTS: Smash pa prices 3 Santos 

coffee J2c lb. 4-otf. vanilla 8 F >c. Rh^ot 
bladr* IQ lor BljC. 100 Sticks GhrWlrtg Him 
13c. 150 ether bargains. Premiums, Ex- 

perience uimwessary. Carnal Jon Com- 
pany, PQ. St, ’Lon la. Me, 

GOOD Paying budnisii silvering mir- 
rors. ot&tJiit auionarta. reflectors. bicy- 
cles. bathroom fixtures bv late method. 
Free parti cn tara and. proofs. Ounmefal 

Co.. Avc. N. Dcc&tur, III. 

AGENTS — Opportunity nmHe money; 
book eontaJnmfi; lif successful business 
plans: home-office:; send foe free Intro- 
ductory booklet- Elite Co-, 3i+ Grand SI,, 
Hew York. 

AGENTS Make hi* prcttl* on food 
products, bargain orals. low wholesale 
lirfcpji, Rush name for trial outfit offer. 
Bo -no-Co, sa ifi-T Dadler, St. Louis, Mo. 

AGENTS' — To mail our literature. Good 
profile. Hem a business. Hay wood. 

II 05-11 07 B rna dwav, New York. 

ENGRAVED Name pLatc* numbers, 
slgns. etc., easily sold, profits large. Brett 

Bro s,. Win throp. mils^ _ ^ 

BIG Money apply in* Initials On bu to- 
Tnchilrs. Write for particulars arid free 
samples. American Letter Company, Dept, 

10. D une llen, Mew Jer sey. 

ADD Plastics to your line. The V re 
Am men 1 it fastest Ecllins products. 3cc ad- 
vertisement on pftae 14] A. Ward Fiosilc * 
Rubber Co,, Ferndale. Michigan, 



HIGH-GRADE SALESMEN 



SELL Fires— Automatic fire extinguisher 
and alarm, Endorsed bv Are chiefs. Pros- 
pects everywhere, Hood commlsEtons. Write 
for proposition. Fire* Corporation. Dept. 
E> a on. 5io ao uth Bro adway , st. Louis. Mo, 

SALESMEN: America's finest sideline. 

40ri commission daily. 725 fast sell! me re- 
peat items. Every business uses and must 
buy. No investment. Sales portfolio free, 
David Lionel Press. 313 So. Hamilton. 
Debt. WK . ChlCEflO 

ADVERTISING Pock matches — World's 
largest ’’direct R-elUmr^ book match fac- 
tory offers advance cash earning* calling 
on every type of business. Experience un- 
necessary; full, part time. Low prices for 
high quality; aui-ck deliveries, help you 
itet orders. Good repeat profit*. Free kit, 
instructions. Match Coro, of America, 
3343 Waat 43fh PI,, Ptp|, E-5, Ch E ca g 0 , 

IS Your job & "blind alley?” There's a 
real future in sour own wholesale busi- 
ness. Profits can run into really big mon- 
ey- Start wLth little as $2.50. Handle 
steady year 'round route of local stores. 
Collect, deliver orders for 200 nationally 
Advertised 5C-I0C counter products Dec 
home as headau*rters. Chance to opera ta 
one of our silver Fleet service trucks, No 
experience necessary, Fact* free, World's 
Products C o ., Dept. tQ-T, Spencer , Ind. 

BELL Printing at cut prices. 2,000 busi- 
ness cards $1.50; 1,000 envelopes or state- 
ments, etc. $1.75; 25 printed sales books 
Si. 50; 1.000 process embossed cards SI. 50; 
3. non two-color label*, free holder st sn; 
2.SOD printed handbills (1,75. One- third 
comm. Free outfit. Bargain Prig. Co,. 
180-F W . M adison. Chicago. 

SALESMEN. Dts trl bu tors — Esta btlshed 
company. New automotive system all car 
and fleet owners vitally need, Sells for 
32.95. Lloyds of Lon den insurance up to 
S 5.. 0*00. Mukcfc quick convincing demon- 
stration, HAS unqualified endorsement and 
approval of automobile mechanics and en- 
gineers of motor ear truck manufacturer 
who tire now being supplied. Large repeat 
lulling. New proven merchandising plan 
to (Jefl lets carries 1Q0T iu.su ranee protec- 
tion for YOU. Profits UP to 3G00 per month. 
Exclusive territories. Guaranteed wiles or 
money back under Plan A. Write today for 
demits of full-Ms* test sample and all 
facts, No oh ligation. Crave r- Jay Corpora- 
tion. De bt. 113. Kansas City. Missouri, 

NFW Sales stimulating plan fur retail- 
ers pa Vi biE. quick profits. Novel, exclu- 
sive features, samnlc outfit free. Profit- 
Makers, 1 60 N, LaSalle, Dept. D-3, Chi- 
eago, 



BIG Commissions — selling to stores cel- 
luloid pricing tickets, metal shelf mould- 
ing. To restaurants, menu covers, signs. 
P, Pricing pvess. 134 White SI.. New York, 
TREMENDOUS Profits soiling handkor- 
rhlefs direct from manufacturer, For par- 
ticular^ wTlte Le Rose Miff, Co,. ^0 R, l£th 

St., Mew York, 

SELL Used ears. Part, full time. No 
experience needed except driving, Barlow. 
SB St a tf , Bl rvgli a mtori- N . Y. 

bell candidates r No competition- Most 

rijiunlete line of auto signs, posters, novel- 
ties Oh market. Big commissions.. Ad- 

NOV-Co . Nc W r.rxn. IOwr. _ ^ 

Bid Money made selling aolf bulls. Sea- 
son now opening, Dads. 330 So. Wells, 
ChidflHP, 

BLADES- — Big profit*. Beil quality. Fac- 
tory price*- Postpaid. Ace Blades. Baf- 
ffllo. N, Y, 

RIG Firms need men — You. With or 
without experience thev offer vou daily 
eaah money lor your snare or full time. 
You can choose the company from hun- 
dreds of well established Arms who are 
ready to help you make money working lor 
them. No matter where you live or what 
your am? is, here is your clmnce. Long 
established magazine tells how. Six issues 
sent to- you free to jret acquainted. No ob- 
ligation now or ever- 3en<3 name on card 
todav to “What to Sell.'' &QX M&b, J6B 

N. Michigan. Chicago, III. 

COMPLETE Line everyday buelncsG ne- 
cfiFisltiea, Over 2pq0 item at bdE money 
saving priceE. Experience unnerexHary. 
SAmploa free. Commissions advanced 
tlallv. North Western. 625 -AP Jackson. Cbl^ 

ChkO. 

BALEHMEN— Amazing ?]^w gtaos cleaner 
.yeihi fasC, repeats. Demcouitratlon-S reap 
big profits. Needed everywhere, Universal 
utility. BOX 601. O l OVCravillE, N. Y, 
ADVERTISING Book matches — Sell 
union label hook matches. Fastest selling 
line In America. Large sale? producing 
tit. sftmole matches, rnmclcte cut catalog., 
eight color combinations make selling fb*t. 
Commls.vlQrl ir) advance. Sbnerlor Match 
Co,, 73 ^d Greenw ood. Peat, _M - 5 ^Ch icftso, 
G ELL Razor hledes. Cost 65c per 1DU; 
15.75 per 1.&00. Highest quatilv. Subcarp, 
7218-21 Avc.. Brooklvp. New York. 

AUTOMATIC Five protection with in 
reach of everyone. Lifetime guaranteed 
amazing new construction. Largest com- 
missions. Protected territories. Facts 
pr oven, FvrOTeoTqr, Bradl ey Beach, N._ J. 

NO-CO-RO Insure? automobile batterlM 
against corrosion. Place display cards — 
service, filling stations; ten pnv:K (9.50, 
NO^CO-Rd Company. Oakland, Californi a. 

F’rsHERMAN s Caddy, sella on sight, 
holds eastUig. fly. and cane poles, also 
garden huye. Hank and boat- model. Send 
50c at once for eLther model. B|g money 
lor salesmen. Simons, A; Hewitt Co., fit 

N_ Pudge. Wichita , Kansa s. 

SALESMEN. Students, carpenters, make 
Lug money, make attractive outdoor glEna, 
cottage names, house numbers- use our 
ready-cut letters, nil sizes. Samples free. 
Cutlcttcr Sign Compa ny, B na rta, Mich. 

IT-ACED oh fri-e trial 10 customers Sells 
itself. Tremendous sates Possibilities 1 
H evolutionary inter-co nimi] p lea tLon SVS- 
tem. Talk to one or as many as ten peo- 
ple. even 2000 fed away. Loud speaking, 
back and forth, prlvaic conversation Op- 
v rates bke radio— one electric connect ion. 
No servicing or installing problems, Fully 
EUarantei'd. Technical experience unnec- 
essary, Easy t WO' minute demonstration. 
Thousands prospects — factories, officea, 
iumber yards, garages, parking lot*, rr*- 
taurants. etc. Account* receivable carvsod 
hy factory, Present iow nrioc opens tug 
new field. Men earning lUftfi uy $IQb-Sl50 
Week. Protected territory available, Free 
demonstrator oner. Inter- Communication 
System ot America, 244 0 Lincoln Ave, , 

pent. 306. Chicago. 

TIRE Accessories. Guaranteed 10.000 
mile Tiger Grip tire patch, and fast-sell - 
lug line tire HOOcsfiaries, Salesmen -ills! rib- 
utors easily earn IIP to BfiO weektv, seLling 
garages, service station* etc. Protected 
territory. Economy Rubber Prod nets, 6^3 
Burhhardt- Dayton, Ohio, 

SALESMEN— Marc sales, moro money 
with "tjelling Aids." Packed with valu- 
able sales idea*. tJOinlcr*. helps far all 
l yew selling. ITpe oiler. Midwest Distrib- 
jjtOr *. Box 04, Batavia, III, 

ONLY Two sains per dftV make* cv*r 
it 300. 0-D 1 monthly profits. Auto tools. Every 
mechanic ES prospect. 95'', vlraill. $56 00 
sales makes $3G.OO profits. Now. Proven 
Protected territory to producers. Y^r 
around demand, Mesco, Bt'avrr City, Neb, 



GARAGE Tool*. Tungsten carbide 
tipped. Brake drum turning bits, cylin- 
der boring bits, drills, countersinks Screw 
holding screwdrivers. Wonderful opportu- 
nity covering garage*, motor rcbuildcrs. 
Detroit Carbide Tools, BOX C4, RuosevcH 

Station, Detroit. 

SALESMEN. Distributors. 20n items, 
brushes, mop*, marvel dps magnetic brush 
- -exectlrnl vacuum cleaner. Rig profits. 

New ft v Brush Co.. Hartford. Conn 

BELL Gas stations. First National Shoe*. 

133 Es sex St.., Baston. Mom. 

A REAL Future r’or You With Red Comet 
fire control product*. I-OW prices. Proved 
seven years. Splendid sales outfit free. 
Some goad territory open. Exclusive, Wjrttt 
uUlek. "04 Red Cornel BylldLng. J.lttlelon. 

Colorada. 

EXCELLENT Opportunity selling our 
complete hne of brushes, largest commis- 
sion*. Write far sales, plan. VL r jre Grip 
Sanitary Brush Company, 2300 5th Avc.. 

New Y or k. 

CALENDARS. All sizes— Orders are be- 
ing placed now for 194 L calendars, adver- 
tising fans tn-d novelties. Free samples— 
get Started now Und book those early or- 
ders. Flemincr Calendar Co., fi543 Cottage 

Gro v e, Chicago 

NEW Specialty — Sells every buainES* and 
ptofcislonal man. Four 315 sales daily par 
( 3 k 0 weekly. Farrell oka ted over 31.000. DO 
monthly, write F. E. Arinstrona. Presi- 
dent, Dept, PM, MobUe, Ala, 



EDir CATION AL AND 1NSTKCCT1DN 



GOOD PftT. atendv )ob, I/Oarn meat cut- 
ting easily — quickly. Essential business, 
Peonle must rat. Opening* for trained 
mom everywhere. Intensive short cuume 
makes vou fully qualified union meat cut- 
ter In six weeks. Free oAtaloH. We lute 
no F-ftlesiuen. Naticmal Schoat of Meat 
Cutting, Dept- U-6, Tp kdo, Qhib, 

LOOK — BLltipliflrd shorthand In ten 
easy lesson*. Send 35c for firjt lesfton, 
SEverance. 220 Garden. Fountain City, 

Ter n. 

BIG Money. Enroll now. Leum in a 
few weeks decorating, cade manning, 
graining, marbling, alen and pictorial 
painting- Catalog free. Chicago Panning 
Bchcml- 102 West Lake El., Chicago. 111. 

TELEGRAPHY Taught thoroughly. Rail- 
road retirement act creating opportunities 
for UcW Operator*. Expenses low. Catalog 
free. Dodge'3 institute. Hiatt Avo., Yulpa- 
ralio. Ind. _ _ 

AIR Conditioning — Electric refrigeration. 
Rapid growth creates big demand far 
trained Inert, Eitrrt tip Eb S35-350 Weekly. 
Write for free facta. Utilities Engineer l ns 
Institute . 4£H North Well*. Dcrtt, 105. Chi- 
aw, 

BECOME Practical scientific Inveatig*’ 
for. Modern (11 us trated course- Thorough 
training by former agent U. S. secret aerv- 
kc. Particulars free. Intcrnotianal Secret 
Service institute. FM-&0. Hobokcrt. N. J. 

SUCCEED! Be a memory expert. Make 
learning easy. Remember figures, names, 
dales . idcti*. with Incredible ea*d "Euper- 
MertL&rV" tell* ill Details free. IrtfO Com- 
PftllV. BOX_ 1122. Chicago. 

HOME Study fur degree. Psychology, 
metaphysics, menial aeiencc- Bible, phll- 
0&&phV. Free hrespeCtUB, College ol Uni- 
vorsal Truth. Sfi-B East Jackson. Clilchm. 

U, S. Gov’t lobs pay up to £40 a week 
to start. Get reach' far next examination*; 
railway postal, ntrml carrier, mall carrier, 
offleo help and others. Freo book tells how 
vou may qualify, Write quick, Fattorscn 
School. Dent. P. M., Rochester, N. Y, 

WATCH Repairing 1* steady profitable 
Wotk. Expert* usj-uallv in. demund:. You 
can lf#m watch making trade at home, 
spare trme. New original Instruction sys- 
tem. £cr:pt engraving course Included. 
Write for free details today! Nelson Co. - 
E-3001 Manhattan Building, Chicngu. 

U, is. Opycrnment Jobs. Commence (105- 
3175, Men -women. Prepare now in sour 
own home for next examinations. Full 
particulars. Ii*t positions, free. Write to- 
day. Frursklln Institute, Dept. D3, Roches- 
Lt-r, M. Y. 



ACQUIRE Emotional stability! Ncrvous- 
uess. fear. b&*hfulncs*-^9llcted? Free. 
injiBlflnie Infer matlon. Write: John Eng- 
lunrf, Ironwtxid, Mich. __ 

SHEET-METAL DrUftLilg. Home taught' 
Davison Technical School. ^ East Grand, 
Detroit, Michigan, 

MASSAGE. HvdroLhtmuj, dictctie*- 
riniglewi therapeutics, chiropody, taught 
bv mail. Evan* Corrcspondenge School, 
Montgomery, Ala, 
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LOCKSMITH Instructions. Lock pick- 
ing. kr.-i- fitting etc. *1.00 DTriJIud. Lock- 

smith, C anud la tl. T l’-X’QlS. __ 

"'SUCCESS'' Reveals sure method of dtl- 
cfeasU'Lff earnings and popularity, CQt, 
English. French. mall tuition. Free folder. 

DohriM v. ?<h Wood s i de. N, Y . 

ENGRAVE On Jewelry. ate. Earn cktra 
□ash. InexpenaLve course. E. KuN, 75 

Newell. Fatnesville. Ohio. 

LEARN Are wtlditur. Tt'S MflF — let big 
D&V Jobs— -complete indlvichal instruction 
at bare cost of inn ten a Is used Write far 
deCal ta, The Are Welding School. Burt 

M-5405, Tr ov. Ohio. 

CLAIM Adjusting. Excellent pay, In- 
vestigate tragLc accidents. fires; op twit 
fraudulent claLmantR. Burns School. 311 

MflrtKwd, Pittsburgh, Penna. 

BLUEPRINT Reading taught by mall. 
Write Blueprint Reading Institute. Bos 

5662 Metropolitan St a,. Los AngeLes. 

BOOKS Oei advertising. art. COlur. pho- 
tography. engraving. printing, onset, silk 
ween. Journalism. sales, jiianaae-rtte ni. 
correspondence, etc. Trade magazines. 
Discounts, List free. Commercial Engrav- 
ing Publishing Company, 34C North Ritter 

Avenue, Ind ianapoli s, In di ana, 

ELECTRIC Weldlilf pays good monel 1 , 
Jobs everywhere. Our short course trains 
you. write for infotmatlon. Welding 
Company. 41 DO Paul Street. Philadelphia. 
Penna. 

LEARN Law Quickly! Stream line, home 
study IftW course directed by an es-ludge 
of 2& years lean l experience. Unease ntlals 
eliminated, Walter G. Walter, Attorney. 

Daytona Beach. F lorida, 

CLINICAL Laboratory technique taught 
In your own home at actual coat. Bulletin 
free. Imperial Technical Institute, Box 

i9s, Elkhart. Indiana 

LEARN Auto mechanics, body. rspairinH. 
Welding electricity, refrigeration. Diesel. 
Stevinson s. 2008 A Main. Kansas City. Mfl. 

SECRET Inv estimation, Experience un- 
necessary. Detective particulars free, 
George Wagner, M-2840 Broadway. N. Y. 

PLAYS. STORIES. MANUSCRIPTS 



SHORT Stories typewritten; placed on 
market. Hursh Service, Harrisburg. Penna. 

SThHtEH r*u+urf J TKliTilt ph\ 



and typewritten, for marketing. Wet Lon 

Tinner, We o r m barn, Texa s. 

manuscripts Typed 5 cents 100 
words; carbon copies; cadi one- third orlg- 
iniil: return notings paid. Mark Zeller. 
S»4& Wise Road. Overland. Mo. 



CARTOONING, COMMERCIAL ART. 
SHOWCARD WRITING, SIGN PAINTING 

ANIMATED Cartooning! EflSV homo 
method. Complete 115 course for ST.5Q. 
P.o. or COD. particulars free. Movie 
Car tooning, Bax ME. Hollywood. Calif. 

60 PROFESSIONAL Art lessons (over 81 5 
Instruction Illustrations) and 50 sheets 
drawing paper. £1.05. Educational Class. 

1 10E _R a ci ne. Wisconsi n, 

COMPLETE Cartoon course with car- 
toonJkt'S working kit. tl.dD, Cartoon Pub- 
lishers. West Springfield _Miisk. _ 

Slot) WEEKLY Feasible r Make a how 
Curds, sign painting. Floco Co.. 2311 Eagle 
Aye... A l ameda, calif, 

ATTRACTIVE Signs-- Painted 20 feet 
long. 31.&D, colors. "Edwards/ 1 Galena. 

m. 

CHALK Talks. Laugh producing pro- 
gram, $i.oo. catalog me. Baida, the Car- 
toonist. Oshkosh. Wisconsin. . 

DRAW Instantly without training with 
the! Mur -Q-G rapid. Make money at home 
drawing for advertisers. Draw part rails, 
showcards, etc, Complete instructions 
with each instrument. Guaranteed. Spe- 
cial introductory offer S3.QO urepald- 
Mur-G-Graph, G0i North Marsalis, Dallas, 
Texas. 

PEN And ink drawings, Let us draw 
your advertising and catalogue illustra- 
tions. from photos, copies or obleet-l, Best 
work and fair prices. Heraldic Studios, 
j9 HP Oakdale Avenue . Chic ago. III. 

AMATEUR Cartoonists, Earn cash fit 
home, copying advertising cartoons- Ad- 
Serviee. Antylri WlS. 



ADVERTISING AGENCIES. LETTER 
WRITERS. FOR ADVERTISERS 



ADVERTISE; 24 Words. 119 newspapers 
$6.50. Lists free. Advertising Bureau. 
4515-C Col time Grove. Chicago. 



MAIL-ORDER Ad reaching over l.OM.MO 
families Lhroughout United States $14.00 
inch. Newspaper, magazine, riteguide— 
free. Chicago Advertising Agency, 2D-P 

West Jacks on. Chic ago. 

LEASN Advertising at home. Easy prac- 
tical plfilt. No text books. Common school 
education sufficient. Interesting booklet 
and requirements free, Page- D elvIs School 
or Advertising. 380 1 Michigan Avenue, 

Dept. 3439, Chicago. 

MAILING Lists of householders St. I.ouls 
area, 99 per Cunt accurate, S3. DO 1.000: 
S5.O0 3.000. Murk Zeller, 3048 WLse Road. 
O Vc rla nd^ Mo. _ 

RESULTFUL Letters convincingly writ- 
ten, SS. " Baumann/ 1 1737 Cornelia, 

B wwkbft w g. 

ADVERTISING Placed All magazines, 
newspapers, radio. Lowest rates. Free 
service. 54 page rate book free. Baker 
Advertising Agency. A-I8fl West Madison, 
Chicago. Successors to Ankrum- Estab- 
lish ed 38 rea rs. _ 

FREE — New Advertisers Rate Guide, 44 
pages, Includes everything. Lowest rates. 
E. H. Brown Advertising Agency, H 0 S. 

Dearbor n. Chicag o. 

20 WORDS 10 Magazines S3. 00. Goodall 

Agency. 028 Montgomery, Sap Francisco* 



RUSLNESS SERVICE 



YOUR Broadway address. Qttlv tl.ffO 
monthly. Particulars free. Kara van, 1241 

Broad way. N ew Yor k 

PRINTING At wholesale prices.. Sam- 
plea and list on request. All types of com- 
mercial printing. Modern Press, PredOnla, 

or, y. 

NTTW York city, mall address; business, 
personal ; reforwarded; S3 monthly. Wiesen. 

IS1-M Weat i &t h. 

CHICAGO fDowntOWni mail addnjM $1 
monthly, Your mall reforwarded dally. 
General Business, 56 West Washington; 

ieabH bllBhed IBM-1 

127 MONEY Making plans for homo 
folks. Particulars free. Guardian. 971 
College, Toronto, Canada. 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



3 LINES. 20c: 3 Lines 25c. Stamp 

Works. N ewton. Kansas . 

ORIGINAL. Cushion mounted. Two 
line?. 25-r ; three 35c; signatures $1.50. 
alpcun i. 6 14 Bradley, Peoria. Illinois. 

CUSHIONED. 3 Lines 3$C. 3— 85c. 
Ourt are better' Adrnif ta. Lacroose. Wla. 
2 LINER 25c. 3 — 35c. CuahioDcd. Stamp 

Worka, Centerport. N. Y. . 

CUSHION ED 3 LlrtM. 35c, Stamp- 
Worts. BOX 4 03. Yo u ngstown, Ohio. 

% LINES 26c, 3 Lines 35c. Stamp Works. 
Auburn. Nobr. 



TYPEWRITERS. DUPLICATORS. 
OFFICE DEVICES 



TYPEWRITERS. Adder, mimeograph, 
multi graph, sddreysograph. Send lor free 
lists of machines that WL11 help you at 
half price. Pruitt. 38 Pruitt Bldg.. Chi- 
ca ao. 

INCREASE Business no* r . “EsMJle- 
graph" RotiTV Stencil Printer reprints 
IhOlLWind!; everything ygoi typewrite, hand- 
write. draw or trace. Colors. 119.75 to 
$44, Terms. Illustrated literature Tree l-O 
business nr prolcssibhAl men, Fitts burgh 
Typewriter Supply, Department K-3. Pltta- 
burgh . Pcnnft. 

NEW $3.75 Automat Le finding machine. 
Fully guaranteed. Bassett, BOX 302 -A, 
Altfidrnu. California. 



PRINTING. ML'LTIGR APHING. MIMEG^ 
GRAPHING. GUMMED LABELS 



l.MQ BU8IKE&8 Cards 7ic. Letter - 
hefida. envelopes, billheads Sl.C'J. Burden, 
7015 FenkeU, Detroit, _Mlch. 

BOND Letterheads-, envelopes. 13.75 
thousand. Samples. Anything Quoted, 
Irelan Printing Co., Berkeley Heights. 
Haute 7. D avtOfl. Ohio. 

POSTPAID 125 8*1*11 Bond letterhead* 
and 125 envelopes SI. 00; IcltcrheiUl*. bill- 
heads. 3f»— *l.O0. Bcunevme, 907 West 
Rcoaevelt.. P hilade lphia . 

SUNRISE Press. 133 Georgs Btreet, 
Brooklyn, N, ¥, lOdU letterheads, state* 
merits, envelopes $a,50. 

”350 fl'nta v 3 bond Letterheads— $1.00. 
Lincoln Sales. BOS 32, Irwin, Fenna. 



GENUINE Multi graphing — 30 G letters 
$LT0 ( 3 m lines I, kf ul ti graphers , Ashland. 

Virginia. 

ADVERTISING cuts, cJrculast. folders, 
rtpFUgnfd, supplied. Distinctive. S:i:iiDles. 
Li Eh □ type. P. 0_ Box 20. Ozdlic Park . N. Y. 

FREE Samples. QuOlltV printing. 
EUljiic ?fiO-B Soulh Liuirfl Richnmrul. Vn. 

moo business card* 11, bo": s-'oo en- 
velopes ftnd 500 letterheadB, $2,78. Stod- 

dard's. Delmar, Iowa. 

PRINT Anything raucnable. Samples 
free. Hamilton Press. 4,34 IP Meade. Chi- 

1 i' 1 

STICKERS — 500 Two colors 50c. Labels. 
Catalog. _Prin trite. Biltmore. N C 

IO0 MEAT Peraonal cardfS postpaid. 36 
Cents. Joseph handling, 0OO West IS7th 

Street. New York. 

10M BOND LETTERHEADS. Envelopes 
$2.2$. E ven/ Print Shoo. Atmore. Alabama, 
504 ENVELOPES. fi*i. Rub. (241 l’i.10. 

Pohle Prcs A, Ho nrsdale, Penna. _ 

40 SHEETS. 20 Envelopes. 35C postpaid. 
Agents wanted, Samples free. Western. 
BtaEionery. Topek a. Ka nsas;, 

ENVELOPES. Letterheads *1.75 J.000. 
Cards SI. 00. Samples. Send sketch Of 
your SOcCtft] Job tor estimate. H. Cotter, 
34|7_Bevbtirn. Detroit. 

PRINTED Stationery— 3w *U*U botul 
leltcrhrada. 204 envplopea. both J1.0Q 
oostpaid. Frankliti Printery. Box 5002. 

Chicago. 

" PRIMTED EnvelopcB il.io M. Letter- 
heads. slfttements. Maloney Sales. 35 St. 

Paul. RochMter, N. Y 

2 .[kl0 BUSINESS cards SL50. l7ooc on- 
v elopes, letterheads, billheads, atatemente, 
il.75. Fine Workmanship, Prep printing 
samples, united DiiilnesA Card Co.. Fair* 

moot, Weat Virgjplft, 

2000 BUSINESS Cards 31.45. pLMtpatd. 
Agent3 wanted. AltOrt, 4059 White Plains. 

Hew V era City, 

CIRCULARS 6x9. Envelopes, letterheads. 
IflOO. &S.95: 5040. *4.45. Magazines, cata^ 
iO£S. booklets, folders— reaaonable. Qual- 
ity Printing Company, 410 Brook Avenue, 

Richmond. Vlrgirila, 

LETTERHEADS. Envelopes, atatemente. 
Circulars — lowest nrioeal Sampleo. Mid- 

west Prin ting. Mlnueanolis. 

5 no stickers Pour im«. 2 l bx i k. 25c. 
Outst a nding. Ga zette, Splokard. Mlaaguri, 
QUALITY Printing. Samples free. Pine 
Hill Prlnterv. Freeman. 3. Dak. ___ 
fikff CIRCULARS SI. 00 Thouifihd. quan- 
tities. Stationery, folders, booklets, cata- 
logs, cards, labels — all printing — Eoweat 
prices. Elegant samples, Goodprint, Har- 
rlson bur g, Va. 

BUSINESS Cards. 2ooo— ta. StartliriBly 
superior. Empire Card Co., 7 West 44th. 

New York. 

HAMMERWILL Letterheads, an.v color 
p&per, ink;: 340 SiaiU. $1.4$ poscpaKt, 30 
styles type- Free particulars, Woodruff 'a, 



21 1 A Lewis. Duluth, MLnn . 

M ULTIG R A PH'eD Leltcr-s: i MjLLa.rani™i 
like typewritten/ 300— tl 1000 S2.35; 
C30O words). General MnltlgraDhinK. iw 

North Dearborn, chlc&go. 

DISTINCTIVE Lctterhcmti. Urn- print- 
ing. friendly Service. Forest. 3D2 Ashland. 

Rive r Forest. MUnois. 

500 LETTERHEADS. ErtVSlObes. state- 
ments Or billheads 11.00 0000 ST 50. 

Carter. Box 52, Orange. CAilf ■ 

0FTTER Grade printing, free trade il- 
lustrations. Reasonable. Economic Press, 

Lflonla, N. J . _ 

50 SHEETS, 30 Envelopes. 25c postpaid. 

Wr '.Hf . rn Stationery, Topeka,_KanBas. 

5DQ FOUR Lino gummed Stickers, 

25c. Moritz Printer j, SAglnaw. MLch. 



PRINTING OUTFITS AND SUPPLIES 



LARGE Electric printing multigraph, 
Davidson luitamatlc feed, SJ15.00, 8041 

Exchajige. ChlfiLSO, 

INEXPENSIVE $310 Press. Bnrflfiln lit- 
erature free. Novelty Shoe, Downs villc, 
Loujwjana. , _ 

TYPE 25c. Cuts 5c: 10c. R*- 

public. 7L5& Cb ttfilKGrove. C hicag o. 

NEW Type 20c font. Catalog dime. Btre 
l23tf. Jadksan. M iC hlrq n., 

WORLD S (Ire : l tost printing equipment 
cats Log. Send stamp. Brkdahaw. 3314 -P 
Huro n. Chicago, 

HAND Presses, tvpo and coLUPtete print- 
prs supplies. Bend Mfiinn tor new 82- page 
catalog, F. Fritter Jb Company, G Colum- 
bia St,, Newark. K, J, 
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POPULAR MECHANICS 









































stock Cuts tii illustrate advertising 
and prLnter matter* Cu Ulcer fret 1 . Cobb 
fthinn. 721 Union Stre e t. In dlanapplls^Ind. 

BARGAINS — Presses, type, supplLes, 
Send stamp, I$S Harvard, Cambridge, 

Mass. , 

PRINT Your own cards, stutipnery, cir- 
culars. Advertising, Safe money. Easy 
rules furnished. print for others, bin prof- 
its. Junior outfits JS5.25, senior outfits 
Sill. 53 up. Details free, Kelsey Presses* 

H-l l. Me rid e n, C onn. 

USED Presses, type, supplies. Lists 3c. 
Turnbauflh Service, Loysvllle* Penna. 



PATENT ATTORNEYS 



INVENTORS— Before disclosing your in- 
vention to utt VOIle send for form " Evidenti- 
al Conception" : "-gehiTliile of Government 
and Attorneys 1 Fees 1 ' ami instructions. 
Sent Tree, Lancaster, AUwine ife Rommel, 
411 Hmldlng, Wash ingto n, D. C* 

PATENTS: rnventora, take first Step to 
protect your rights U> votir Invention — 
without cost Write today for free ‘'Rec- 
ord of Invention" form and complete in- 
structions ror matt ii« legal disclosure or 
invention and establishing dale. We ttteo 
fiend page free tracks "Patent Guide Tor 
the Inventor" telling importance of prompt 
action; how to sell and market your inven- 
tion; fcmw to make application for patent, 
examples Of successful Inventions. Also 
details of how a patent protects you: our 
reasonable charges for preparing applica- 
tions Including o ill via l drawings and tech'' 
nicnl specifications: confidential search 

service io be reasonably certain invention 
is patentable: prompt service: strict se- 
crecy; plan for yon to pav in small pay- 
ments as application progresses; Other 
Taels vo u want to know about patent pro- 
tection. Send for free b™fc and Record of 
Invention form today. See piac 18A lor 
further information. Clarence A. O'Brien. 
Registered Patent Attorney. Deat. OE1B, 
Ada t ns Btl lldi us . Wft» NTIHtett. D, O, 

IMVEJtTOBS — Send for free booklet 
"Patent-Sense,' 1 Information based Ofi Of 
vears experience, LaecV & Lacey, Dcut. 
5,A, 635 F St., Was hington. D. C. 

PATENTS, Booklet free, Highest refer- 
ences, Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 721 
Ninth St.. WastLlngtCIl- D. C. 

L. F. Randolph. au2-B Victor Bldg., 
iVi< ti L j lc 1 on , D, 0, Low cost. Book and 
inf ormatto n free. 

INVENTORS: Send immediately for your 
copies of our new free books, "Patent Pro- 
tection 11 and "BuEgcsUOfts Oil Belling ah 
Invention. " Sixty-eight pages of tnterest- 
Eng facia. They tell how patent Laws pro- 
tect you; kind of sketch or model needed; 
simple steps to take without cost: bow sue- 
craaful inventors have secured financial 
assistance; show interesting inventions; 
illustrate Important mechanical move- 
ments, With boots we also send free Evi- 
dence of Invention form to help establish 
date of disclosure. Prompt service, reason- 
able lees, special deterred payment plan. 
Strictest secrecy. Forty- two wears' experi- 
ence. Highest references, write us today. 
The facts iti our books arc worth money to 
the man with a good invention. Address; 
Victor J. Evans & Co., Registered Patent 
Attorneys. 5B1-E Victor Building. Wash- 
ington, p. 0, 

"INVENTOR'S Quids. 11 100 mechanical 
movements, free; advises on patenting* 
selling Inventions. Frank Ledermann. 
Room 5034, [54 Nassau Street., New York. 

PAUL M. Klein, M, E. . 55 West 42nd 3l. P 
New York, 25 years of successful service. 
Free information _ 

PATENTS — Trade marks. Preliminary 
advice, book and disclosure ions free, Per- 
fiDnal service, Irving L, Mcpa thrall, 3 WO 
Inter national BLdq.. Washington. Q, C. 
Registered Patent AttOrhe-V^ 

INVENTOR'S Universal Educator; con- 
tains 900 mechanical movements; 50 per- 
petual motion.;; instruction on procuring 
and selling pstenls and selecting an attor- 
ney, etc. Suggests Hew ideas. Price 41 post- 
paid in U.S.A. Address Albert E Dietrich, 
il i-B Color ado Bide . W ashington. P C* 

PATENTS. Protect your Idea by secur- 
ing free "Proof of Invent Lon" folder. Ex- 
ceptional personal service. Established 
1009. E. E. VrOOman. B71 Woodard Bldg.. 
Washington. □. C. 



rOR INVENTORS 



INVENTORS — Registered patent engi- 
neer oflerfi a complete patent and sales 
service. Est. 19 IS. Sturt*. 332 Walls 
Building. Milwaukee. 



SEVERAL New inventions, we recently 
developed, have been successfully placed 
by us on the market through department 
find chain stores. Items manufactured on 
cooperative basis. Submit your item for 
free estimate and complete details. Pat- 
ented or uhpa tori ted Items handled. Proof 
of disclosure furnished. We also obtain 
Patents through our associated, attorney. 
Wo construct models and manufacture. 
Write for "4-Poiute oi Service" bulletin 
find circular* describing in vent Ions recent- 
ly completed, ft- As S. Engineering Co.. 
Dept. AF-5, 17 East 42nd Street, New 

York CltV. 

IDEAS Developed, working drawings. 
Models, 30 years experience. Keyes EllffL- 

nesri z i 3 007 F urnam . Da venport. Iowa. 

INVENTORS: Profit by your inventtan. 
A Practical talk to inventors bv an ex- 
perienced inahUfiicturcr. Our 68 pakc 
booklet "Mind vs. Matter" r n Hilled upon 
receipt of 25c, Box Engineering Co.* Cin- 
cinnati, Ohi o, Pept. D. 

MANUFACTURERS List: Only *1.00 

.VOLlf field. National Promotion. 00-5 At- 
kins on. De pt. P-1, Milwaukee . 

INVENTOR'S Troubles solved Engineer- 
ing, manufacturing and sales. Zschau* 

1952 Humboldt, Ch icago. 

INVENTORS -Time counts Don't delay. 
Protect vour Idea with a oat cut. Got 4B 
page Patent Ouido free. No charge for 
preliminary Information, Write today. 
Clarence A. O'Brien. Registered Patent 
Attorney, OE1A Ada tdi Building, Wash- 
ington. D. c, 

INVENTING Taught at- your home by 
Trofimov School of Inventive Practice, 

Hanna Rd.. Willoughby, Ohio. ^ 

WHAT To invent? introductory list. 

dime . Ma ylcr lc. 0504 N. Oakl ey. Chic ago. 

INVENTIONS. Financed, patented, mar- 
keted, Invention Mart. 3B N. LaSalle, Chi- 

citao, _ __ 

SEND £ 1.011 For complete information 
how to protect ideas for less than 61,09 
each. Cou nt ryman. Be lts ville, Maryland. 

AN Individual service for inventors. 
Developing models, manufacturing, dies, 
tools, special machinery. H is H Tool & 
Mfg. Co.noarly, C-30B E. 3rd 3t,. Cin- 

Cim iftLL. Ohio, 

INVENTORS: " "Making Inventions Pav" 
OJr 32 -page Illustrated book mailed abso- 
lutely free. Crescent Tool Co,. Dept. ZS 

Cincinnati. Oh io. 

SELL Your invention, set results. Write 
Wal ter Krcus er. Ed wa rds vlllc ,_J3 Lj hois. 

WE Locate buyers meritorious patented 
unpa tented inventions, If will sell, reply 
immediately, Descriptive booklet., refer - 
cnees, free. Invention fteiwrtor. 5A-11236 

So uth Fai rfield, Chic ago. 

CABfJ Fnr practical ideas and inven- 
tions. Stamp annrcolatetf. Mr. Ball. 
AB - P44I PLeasant, Chicago, 

IN VENTORS— S^lld for 72 -page book on 
patents. Reasonable terms, Conscien tloua 
treatment to Inventora. I,. F. Randolph, 
Registered Patent Attomes 1 , 302-E Victor 

Bide.. Washin g ton, D , C. 

I SELL Patents. “Es tablhh ed^i n - isdo! 
Charles A. SOOtE, 173PM G arson Ave.. 

noci tester. n. Y. ^ 

rave You a sound, practical invention 
for sale, patented or ^nslAte^^ted , If so, 
write Chartered Institute of American In- 
ventors, Dept. 4 -A. Washing tun, D, C, 



INVENTIONS WANTED 



WANTED, patented and un patented in- 
ventions to sell. Inventor a Market Asso- 
ciation, Grand Rapids.. Mi cine an 

INVENTIONS Wanted. 'Patented or UT 1 - 
patented. NallPtHil distribution Albert Q* 
BH rt». BOV 1 47. O* klan d . CalL f-prnia. 

MAKE Your inventions pay. W[ help 
you. 3C vear Old llrrti Offers complete serv- 
ices. free estimate*. A mule facilities re- 
gard] ass site Of Invention, stu timings, met- 
al specialties, dies, modcU. etc. Catalog 
giving "inside 1 ' information free, CrH- 
cent Tool Cp . Dent W. Cincinnati. Qlup, 
WANTED— Meritcrioua patented, unpat- 
ented invonlionE. Booklet, references* 
Tree Invention Reporter, 5BM23B sputh 

Falrflakl. Chicago. 

INVENTION ‘Finance Magualno, 00-0 
Walt Street, New York. Important par- 

titulars free. 

CASH For inventions — Patented or un- 
un tented. Stamp appreciated. Mr. Ball, 
A -11441 Pleasant, Chica go. 

SMALL inventions W Ml ted by manufac- 
turers, I']| help you Sell your invention, 
write for free circular. Stanley Hull* 
TO3&-K Euclid Avenue* Cleveland* Ohio 



5IMFLE. Practical inventions wanted by 
tiiamif utturers, patch ted Of LinpatchtCd. 
For information write Chartered Institute 
ol American Inventory, Dept. 4-D, Wash* 
fusion. D. (*. 



PATENTS FOR SALE 



PATENT No. 2.1B4.068, Very efficient 
weeder. Positively hew principle, H, 

Wo o drufi, Ch erry L» ne. N. C. 

PATENT l, ess.igs. Latch -look, can't 
be picked. Make an offer. Gar] Bchafer* 
404 N .Becond Street, Camden* N . J. 

BEER Spray protector. Also new pad- 
dle game. Outright or royalty. Patents; 
ponding, Herman Muihack. 80 Madison 

Avenue, Jersey City, W. J, 

GAS Gun patent? and stock ior sa]e. 
Patent number 1 .885, in;, W, R. Med lock, 

354 South 4 th 3 t reet. P oraiello, Id aho. 

FOR Sale outright— Patented combi na- 
tion aluminum fishing Creel. Flab com- 
oar imeht one iLde. tackle compartmentfi 
other sLde, Nothing like it. a sensation 
wherever shown, rnillioiu; of prospects* 

Smith ^ FoclH. wciifrhoro. Penna. 

MACHINIST Tool holder patenL lor sale, 
AH toots in One. Paten Ird ih U. S. and 
Canada, Weight lti pounds. A* BOUSOUCt, 

ijon Pi-tt-l s: . Montreal. 

POH Hale, royalty basis. Novelty hat 
holder, ( Automobiies. ) Novelty sanitsrj 
tooth brush holder. Novelty spill orOftl 
flower vriac-- (‘a LLtos- trailers), Placard tlls- 
olav ( cardboard j* i Che mist l Inventor* 

58 East 108 . New York cut. 

J 'HlJIT Julc? strainer designed to fit va- 
rious si ires glass fruit Juicers. B. P. God- 
man. 902 Aldrich Ave. N.. Minneapolis, 
Mi nn. 

MANUFACTURERS; For free informa- 
tion latent inventions your line manufac- 
ture, write: Invention Reporter, SC-1123G 

So. Fairfield- Chicago. l 

500 INVENTIONS Described, Send dime 
or stamps tor latest invention Sales Bul- 
letin and -Tales plan Address. Patentee 

System. $44 S Pleasant* Chicago, 

SELL Your patent through a small cfcaM- 
Ified ad lit Popular Mechanics. Many In- 
ventors have found buyers in this way. 
Ask me for proof— I'll gladly send It to you, 
F. W. Johnson. Manager classified Adver- 
tising. 2f!d & Ontario St.. Chicago. 



M ANUF ACTURI NG 



INVENTIONS — - Manufactured fn MiF 
ouftptitv at low eo«t bv old-established rep- 
utable company. No branches anywhere. 
Htamplngs, metal specialties, dies, models* 
etc. Free estimates. Free catalog. Crcp- 
ti’iit Tool Co,. Deot. XB. Cincinnati. Ohio. 

INVENTIONS Developed and manufac- 
tured. Bend us your ideas.. Model Eng]- 
nerrlng, Osgood, Indiana. 

ECONOMICA L Press work metal goods 
TrtanulocEors. Van Tlne'fi. Bartlesville* 
Oklahoma. _ 

MANUFACTURING, Any material. Any 
quantity, inventions developed, Wilburn. 
Burlington. Kentucky, , 

INVENTIONS Manufactured by OH «- 
perienced company, in any quantity at low 
cost. Metal specialties, novelties. Stamp. 
1T1 Ft. dies, and models. Free estimatea. 
Our booklet "Mind vs. Matter" sent upon 
receipt of 23c. Rex Enainccring Co., Cin- 
cinnati, Ohio. Dept. C. 



MODELS AND MODFl* SUPPLIES 



ASSEMBLE Real flfth-hdracoOWcr g«5- 
oCinc engine. Completely finish ed parts kit, 
with Champion spark plug, coil, elv. tank, 
etc. Formerly £35.00; now Otllv 14. H5. 
Twenty minute assembly. Send Sl.Ofl, bal- 
ance C.O.D. Gat&lofi ti c O. H. a. Dent. 
IS n 40 Fast Sis L St.. New York CiLv. 



lightest weight motor boat kits 
50; fipecd hull "Sea DOri." dir- driven 
"Sea Foam*" conventienal design "Sea 
Witch." for Brownies, Unique construc- 
tion. Lit era lure lOc. Morristown Boat 
Works. Morristown, New Jersey. 



MODEL Mfikera lathe; phoiographa for 
dime. Depoy Mndel Shop. Muncin. Ind. 



ENGINE Catalogue castings* supplies* 
35e. Ifowardco, A -3417 North Ashland* 
ChtcftK o. 



MODELS— 36 Years suecessful c-koerieiice 
devcloulng tdeo^i into practical working 
model', Thousands of satlsflfd customers* 
Your idea mav be worth big tnohey. Coh- 
fldcntral. rcou table strVtCe guaranteed. 
Bunk references. Write for free booklet. 
"Making inventions Fay." crescent Tool 
CO.. Dept, Y-3. Cincinnati. Ohio, 
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SUBMARINE— BeautlM IS" DiecM— 
kit 35c nfflipiutl Sj>jJt5' Models. 3525 N. 
BrcKLcl. Philadelphia, Pcnna. 

CARVED Hull shiv model fcJl-4. Ship 
tiud yacht model htltoH*: model yacht 

-alls Illustrated CH-tAlOiT 30c. a. J. Fish- 
rr, IQCQ-M Etowah AYP-. Royal Oak. Mi ch. 

STEAM Locomotives- Hpalf. fiend 

Iflc For descriptive folder.. Tittle Engines. 

BOX_l S B. Wilmington . Cftj!! 

MODELS— Prpctical models put over 
vo iif Ideas. We develop models from the 
crude to perfect working devices. Your 
idea ought have large C&msmeretol value. 
Rervlces confidential. Bank references, 
Registered graduate ensilieers at your 
service. Send 25c for our -SB page booklet 
■-Mind vb. Matter." Re* Engineering Oa. H 

Cincinnati, O hio. Dcpl B , 

' POWER Models. FT-r'rir railway?, 
steam locomotives, steam am! gasalln« en- 
gines, all accessories, metals, tools. B4 
cfttilofl 35c, Chib, Cck. Ventura, 

caTir 

STEAM Locomotives! scale. Build 

one by "Easy Steps," Out Illustrated CSU- 
iilog lists all heeds. S5f Little Engines, 
no* I5E. Wilmington, Calif. 



BLUEPRINTS FLANS 



RADIO Diathermy A tipt and pyortl able 
Hold, The therapy that use* radio prm- 

iLnles. Complete con sinus clonal plain, 
blueprint and oh a! on nm hit (i.Sft Ordi-t 
Trofu (Ills ftd. Infograph Company. Eos 
325, Camden. N, J. 



HOIH E CRAFTSMEN 



GET Free leatherrraft instruction tkiiti- 
nhle(-i. prices of leather*. tool- 11 . projects, 
5 f a te esi ra money . Bea Ul i f U I (Til l* Loath - 
er samples Gc. Wilder & Company. 1033 

Cncflbv Dept 5F. Chi C« BO. I Lime is. 

22 LAWN Ornament patterns 25c. Other 
patterns: 15'-' -2H" high: Dutch frlr], Dutch 
boy pirate, bull terrier. Mevlcgn girl. 
Mexican bov. dwarf, pefflfniln. flower gtrl. 
30c each; 3 for 25c, 25 ppvelty patterns 

30c. AH 55 full J*ise pa Herns SI. 00 no*t- 

urtld. Etrocher. Bos 383-BA f DeIJnBton, 

West Virginia, 

SQUAREKNQTTEHSl Make belts, hand* 
Sjauft, CtC. Quality cord samDlrt With Cat- 
alog, free. Beginners book. c-Jitnlns: and 
rSUrhpIefl. HJr Special* Regular SI book 
With 5QC beginners outfit, all far il. P. C. 
Her wig Co.. Dept- J-21, 121 Sands St.. 

Brook lyn. N Y. 

MEXICAN Wood novelties rasilv made I 
I*Cl Mexican patterns and Insiruetlons 3tlc. 
Ill) cowbov silhouette patterns 3(k\ JO lawn 
ornament Patterns 1 5c. Mexican Arts. 

Crafts. F Aifle Pms, Tnw. 

MAKE Your own work benches, tables 
and machine stands with steel angle less. 
Detailed drawing and fMdflcations 5Pc. 
W. F. Estoa. 1223 N. Tyler Ave., Dallas. 

Texaj, 

CRAFTSMEN. Make any wooden orna- 
ments desired. Duplicate any drawing 
oulctlv IP [»nv -Size. Particular* SI M. Bob 
Tillman. 2lS East Duffy B t. . _Sn Vii rims h Ga. 

LAWN OnisffleiJt*— easy to make. Sti 
Till] ,'.;i ,■ i' wtMem-t. birds, anlmala. etc.. S5c: 
Dutch bov. Dutch girl sprinkling Kiri, foot 
terrier. Soot ues, build nr. 15c eiich. any 
two 25c:: Dutch windmill. 35 Inched high, 
25c. Entire collection. 21 patterns. SI. CM) 
postpaid, wtckmajl Co,. Dept, 129, Day- 

Ion. Ohio 

VENETIAN HU hd*. supnJtcs. wholesale. 
Catalog I He hH Roberta," Box 2<30. Glnvcrs- 
vlltf. New York. 

PATTERNS-, Plans: 40 lovely plywood 

novelty furniture — ■cius-tly lSgf“5fcWed. 40 
turd houses. 100 large silhouettes. 235 
other pmleeli Lowest prices decal deco- 
rations. Superbly illustrated literature. 

Wo- Met -fgho p A sh bu rn . Georgia. 

"BIRDHOUSE Pattoriui. original, differ- 
ent. houses built from orange yran- mate- 
rial. Patterns full s^e. Complete dlrt-c- 
tloh-i wren, bluebird . swallow £!>c each. 
13 diherent styles for si. 00. Brule Man- 
ufacturing Company, 515 - 22nd Avenue 
Kagt. Superior. W i^cptLsln. 

GET in business for yourself. Wood- 
work |ng Fox ProriT tells bow to start and 
operate a small furniture imd Woodwork- 
ing factory. Parti cellars fret. Boaa Lum- 
ber Industries. Bona. WLs. 



70 PATTERNS. 2b Enwn ornaments. 14 
dlhoudlc, 30 novelties, 1& lawn orna- 
men pt 30o each net. nil for fl.OG. Modern 

Wood craft. Sa ginaw, Michig an, 

KNOCKDOWN Fnrnltrire. lumber, ve- 
neers. Illustrated catalog JOt, Giles- 
Kendall Co., Decatur, Alabama-. 



OLD COLD. HATCHES. JEWELRY, 
PRECIOUS STOVES 



WATCHES— HsmllUn. Eulova. Elgin, 
Waltham, low A-; sa,95, Diamonds for 
Ladies Li y , d genE'a, at Wholesale pr^cw, 
Free catalogisc. Quaker City Jewelry Co., 
DcdI. B. !3th and W r alnut St-s., Philndel- 

nhlfl. Penna. 

OEMS. Agates, mlnemh. finarltling 
gpimfne rtti sopphlrea, zjrtorus. fireopals 
£1.00 each: all J for S.2.&0. 20 rough gem- 
stflnw 31.00, G polE^hed mineral speet- 
mrns 52. -M. Free pricelist. Hill, Route 7. 

Btltfl l , Orego n. 

w;»:ihaiu Wi-ri-in-s : e^.r? . $.:5 so. 
Make bis money. Send fpr free illustrated 
jewelry catalog. Plymouth Jewelry ’Ex- 
change. 1S3-M Ca nal St . New Ynrk, 

[yc’KtTir Crosses, neck that rut. canned 
and stone ring*, send S3. TO Tor saleable 
samples, I Retail value tlb TO. I NuUJOruil. 
417 Central Ave.. Brooklyn, J4, Y. (Watches 
rt.-nalred, 75c, t abor. } 

ORNUINE UntLlt garnets, as nature 
marie Them. Ten beauties 11.00 (bLlH. 
Fair 2Se IcoJnV Duro. Pv50. Devon. Conn 

FOSSIL Woods and gem stones, three 
pounds rough. 3.1.25 Postpaid. Jay Ran- 
scni, Aberdeen, Wash. 

BULOVA. G risen. Elgin, Waltham wri*t 
a 3rd pocket watdiex for Ihrlits. and gent*. 
Positively lowest wholesale wlccs. 1341 
atvlcfi now available, Write for free mon- 
ey making wholesale catfllomie, Norttign 
Hosen, Wholesale Jeweler, Dent F.M . 
B0 1 Bapaom Street , Ph i lade] oh i a . P enna. 

WATCHMAKERS' Materials — Tools, 
watchrs. lewclry. Bought, sold, exchanged. 
Wholesale catflloduf. Bei] Segal Company. 
5 South Wabash, Ch lea go, 

5000 REBUILT Wktches! F'ree caialoFUO 
— Diamonds, Invelry, (3-c postage'll, The 
New York Jobbyra. 74 Bowery. Dept. M, 
New York, N Y, ' 

AUSTRALIA'S Lovely opals. Illustrated 
catalogue Tree Gofid Selection *5.1)0. Nor- 
man Sewa rd. Melbou rne. Australia 

HIGHEST Prices fpr old gold — Mail your 
UeLft. watches. JcwpIg'- 1 00"; full cash 
value mulled dav nhlphient rcceivrd. Sat- 
isfaction guaranteed or articles Cheerfully 
returned, Inrorrfuttl&n free. Chicago Gold 
Smelting Company. 300- P Chnmplnln 
B nlldlag. Chicago. 

GOLD Ounce, Ship old gold teeth, 
crowns. Jewelry, watches — receive cash by 
riAurtl mail. Satisfaction guaranteed. Free 
Information Dr. WcleberB r a Gold Ttedn- 
1ns Co.. iSTO-Q Hcnneplu, Mmneflpotl^. 
Ml nn. 



TOBACCO 



GUARANTEED: Clgur^tto. pipe or 

chewing 5 lbs. 31.00, ten. 11,75. Pav when 
Plli i.' ; i nil box c;im r> Irei:. Thvi-: 
Tobacco Go., Paducah, Kv. 



FOR SALE— MISCELLANEOUS 



RECLAIMED Army goods banralns p^w 
and usi-d mprchasirJLse, pants Stic, army 
shirts 35c. Free cuts Log. Atlantic Sales, 
0A SuRolk. New York CitV. 



W .4 NTE I3^>l 1SCELL A NLtll'S 



CASH ror used microscopes, binoculars, 
slidv rules, draw ] pit sets, acir-nllfic Instru- 
ments, tooEs, eamETELS. aatlEfactsem guar- 
finlced or s-h Lorn cut felMMled El man' e, 
23oa vanpnrr-n Chicago, 

QUICKSILVER fMermrv t aoc pound 
Bald. Any Quantity, wholesale Terminal, 
Nonypod. Massachusetts. 

OLD PhOBOfiraph records bought. Send 
l Dc fer buying list. Record Mart. 2443-PM 
ftunniaon, Chicago. 

WANT Thumb and handcuffs. Gaaley, 
UfllO N Bell, Chicago 

Will Buy your unused United States 
stamps Km a El discount. W r hat have you? 
Mint- Shcut Brokerage Cd.. 4 IB CiIXEuji 
B uilding, Cleveland. Ohio. 



PERSONAL 



POSITIONS Abroad — A survey of world 
conditions as related to A merle a us seeking 
foreign .lobs, Il interested write Julius. 
Amarillo. Texas. ' _ 

WIN Frlw money: Boc&tct^^Sueccs&iuJ 
Cantos tins' ' — shows liow. 10c posenaid. 
Bulletin llEtlng SlOQ.OtHl.M uriges included. 
World Publishers. 45! 5 -E Ccttftge Grave. 
Chieako. 



IMPROVE PdoX VlsLOh Without pIelsscs. 
Completo tlhi^traied course si. on Satis- 
taelJon guaranteed Eyesight Improvr- 
mert, Box 193, HanUHOh. Ohio. 

ELKCTRIC Shaver Elgin! Performance 
emjrtlii high -priced models: ? elf- sharpen - 
3ng: with Curd: Vcar guarantee: for n.p. 
current, SI BS Seistu&id <d.c, *2.S3>. Beau- 
mont. 337 South Twelfth. Philadelphia, 
Pc nnsvl va nl a 

MEXICAN- AM L RICAN Law practiW- 
Wfli. Coc lm. Anicr. Atty.. EL Paao, T exa s. 

N ERVOUHN ESS' " Nervous fra r 1 Affli cl - 
edl Despondent? Free. encoSilTiglng In- 
formation- Writ*! John EiiKlUJld. Bos 
335. Ircnwood. Mich. 

LET Mu analyze your handwriting. 
Write (don't tVtMl i lo Mrs. Clair LoCkettc. 
35 Wggrrly Place. Rn-d Bunk . N. J, 

BUYER Poe 20 yeaas with large fner- 
clundtae corporation w Ll I supply individ- 
liklfl With their needs at whol»ftle prices, 
Jewelry, watches, clocks, electrical appli- 
ances. radio", snorting conds etc., at mil 
wholesale savings up to B0''- . Tell mo what 
you want Frointit service SutisluCLLon 
euarautood H»rrv Sault. 5722 Warring- 
ton Avc.. Philadeluhta. Ponna. 



MISCELLANEOUS 



TEJLEPHONE Intercom muni cation, dry 
Mil OucniLfd. eonVcrsaljon clear at sev- 
eral hundred feet, suitable stores, festau- 
rjtnts, homes. t3.i>5 without batteries, 7n~ 
formatinn rnnuest, Brown Variety Com- 
pany, 28 South Centre., MerchanlvlU*. 

N. J. 

NATIONALLY FUmOUS Underwood elec- 
tric dry gbaeer. Ufetlmr guarantee, post* 
bftld. complete. S3. TO W. f?. UlRlth, 1 - 
tribulor. W'elljitaora. P^nna 
COCOONS. Butterflies, eallectors' bup- 
pH 04, free lists. Maynard, 1192 Lewiston, 

Rochester- W. Y, 

TATTOOING And engraving outfit). 
Jensen, 412 South Main Street, Los An- 
geles, ' 

A RELIABLE Formula tor the soilless 
Chemical garden. R. Edmondson, 441 K, 

Main at., Rochester. N. Y. 

Have Pun. Show' friends. Reporter's 
ntess badge, 25c. ' 'Press.' ’ 1483 Washing - 

ton. B estop. Maas. ^ 

GLASS: Cleaner— One flall«n dOhechtrat* 
Cd 2 Be pus I nald!. Guaranteed no ml. Ddor- 
n.0l3-inriBmmabh'. bug R-olvent. Tra- 
Phy -Ann P roducts^ Bt . Bernice. Tndlftni.i 
POP-UP Two-tone ease eiens eLgarettes. 
3 inllig] monogram. One dollar postpaid 

Abt DliILoii . F ennn. _ 

PHOlOGRAPHS Of Hawaii, f 1.00 doz- 
en Also curios. E-ouverLlrs. finmnles of 
pictures and list 25c. Earle Newton. Box 
183. Honolul il. H awaii. 

VIRGIN Island sheila, fill assorted' SUM) 
posipaid. Nlta Kincanhon.. Kingshill, Yir- 

jffl Ul aliajutft. 

HAND Made Blass tKtrometoT* .iwan de- 
sign. aCcurule weather indicator, Postpaid 
SI. 00. Brown YarJetv Oompanv, 28 South 

Centre, MigehintYllte. N. J, , 

GOOD ErwLfrht Trithpi.it glimes. No 
drugs, pimple, in expensive hnipe treet- 
mrnt. Relieves eycsLmin. Patent pond- 
in g. Ar t hur Jacobson Upsat a, _Ml_nne_£_ot.fl 
WHY Waah paint brushes? Use Modern 
Clenner. Si. 60 eoinpleto. Information, 

Box 17S. Findlay, Ohio, 

I HELP YOU gel the job YOU lyanl. No 

In 1 otherw ise . _j , niwsHi.^Siimmijt. n .i 
TATTOOING Made cas-x. Outfits, sup- 
Blles. deuLRB. Miccts. Instmctlcns fur* 
nisbed. Free circular, Tatuco. &5l ^outh 

Btate, Chicago. 

MAKE You r own dollar tuir.-tltin belt, 
5ftc. Flore s t, 612 N . apauldl nc O h t«i go 
RECEIVE GiKAiitlC Er,Mi^. magurinc-s. 
samsie-i. Your name in numerous mailing 
lists JOc, Walt man, *SD Grand Street. New 
York. 



KEYS Marie by code number &J>c. Shad- 
fpnj fl. Colorado Spring's. Colorado, 

RECLEAN Used oil, without out. P&r- 

tleulars, V Gerwln, Ka I rvlew. Ok la 

COATS Of arms and efE5Ls. correctly 
painted in colons or black and white, from 
heraLdic riescrjption or furnished. COpv. 
5 1 U Lift and up. High^t grade work Iler- 
nldic Studios^ 1934 P Oakdale Avenue, Chi- 
cage. HI, 

TATTOOING Outfits, supplies. 11 lus- 
tra ted IJjit free, Percy Waters. Anniston. 
Alabama. 

SWAPPER S Friend, R4, SalLne, Mich 
igan. Interests swappers, collector*. 50e 
year, sample l&C. 
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bbout these ae-TisatLonai 
PrnW C»n ffnprj InafruTnenta, 
K-nny wtiwferJul, (xeluaiva fca- 
t !iJIV= ! Today U'ari rrvr, 

C^nna ara tha '‘chfidity of 
tho artista.' 1 You'll ruL- 
vftiU’Li fuaier and Eako 
Tnofa pi-Me jn a p^-nuiita 
Cf'.'m — rasda by the wwIrTa 
tlrlictt iriannlflctan*^ Syf* 
J1-.UC- ij^iicr ur write os far 
Hume Trial , l'aymerit 

oEFtr, Mention instrument;, 
C. O. CONN, LTD, 

Sll Conn erslc,, CJhHart, ind. 



WRITE 

FOR 

FREE 

BOOK 



GOV’T JOBS 

DAV Up to $ 40 ;°° 
rn T a WEEK AT START 

Men-^Women ok<? pet ready for nest U, R. tsaraiim- 

l in ha. Railway Foots], Ruia] Carrier, Mail Carrier, Gffieu 
Help ami others. Common school education usually BiiffteieTii. 

FREE BOOK tolls how you may qualify. Don’t put it 
off. Ho ayfent will call. Write today for this FREE instruc- 
tive book. No oblisrut ton . 

PATTERSON SCHOOL, Dept. 35. Rochester, N. V. 




EASY 

TEEMS 



AMAZING FOREIGN RECEPTION 




I4TUBE 



CHASSIS IN 
TOUR PRESENT 

CABINET 



* . „ with this amazing new radio- 

yhooo ehauit combi nation — or, 

play records. Oti new- type electric 
phonograph. Other radio models 
from 5- to 17 tubn, and up to 5 
wave band* . Stud I # post on rd for 
FREE rata log showing complete 
line, (User a£ent* make erfra 

money. J 5^0 Midwest's Answer 

-7KT1 to TRADE4NSE 

: 1 , 



PUT THIS Mtw 



RADIO Cl. 51 NIT MMU 



.95 

COMPUTE 



MID WEST RAD IO CORPORATION 

fl[ PT. ■■triTHI CtNCINHATI. OW It 




ODKRN motor cars call for modern 



tuning-tip method? and equipment — 
and operators with modern training? 

The new L C S, Tune-up Course, 
prepared with the co-operation oflcad- 
ing makers of tune-up equipment, is 
thorough, tel written in simple lan- 
guage and profusely illustrated for 
clarity. Any one familiar with com- 
mon garage work should be able to 
qualify as a first-class tune-up man by 
completing this course* 

Good tune-up men are in demand. 
Be a specialist l Opportunities for ad- 
vancement are plentiful. Mail coupon 
for free booklet — no obligation. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

nox 5575-J, seitANTON. PEKNA, 

Send me full particulars about the Jttbjrcl before 
which 1 have marked X : 

r At-tuuntlnqi □ Diesel Eapinta 

□ Auto Fuflinr TuW-Up O Hlflli S-chnal Sn&jtct* 

□ Aula Tethniiian □ Muehjinteftl Eimj sneering 

□ BUiJricil MaitAflHnrnl G Tr*1fte Mm sue went 



Name. e. 

A ddren — 




Iffcen writing ptea$4 mention Pa-pnh\r Meehaniea 
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but here is one 
worry you can avoid 

When you get the line untangled and 
Man home with an empty creel, you can 
at least enjoy the ride, serene in the 
knowledge that a bearing isn’t going dry. 
Providing* of course* you let us Marfak 
your car every thousand miles. Then 
you'll have complete Peace Of Mind 
about your chassis lubrication, from fan 
belt to rear end, 

Marfak is Texaco's famous 40-Point 
Lubrication Service, 

At every vita! friction point* we use 
Marfak— an extra tough lubricant— from 
which the service takes its name. Marfak 
is so tough, in fact, it lasts twice as long 
as ordinary grease. 



Stop at the next Marfak Sign, and youll 
stop worrying about chassis lubrication, 

TEXACO DEALERS INVITE YOU TO tune in the 

TEXACO STAR THEATRE— A full hour of all- 
star entertainment— E wry Wednesday night 
— Columbia Network-9: QD E.S.T.* S : 00 C&T., 
7:00 M.S.T. t 6:00 P.S.T. 






Ctijiyrijilm 
Tl i* 'JVx&£ LYiinrariv 



TEXACO'S 40 - POfHT LUBRICATION SERVICE AT AIL TEXACO AND OTHER GOOD DEALERS 
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By Alfred H* Morton 



Vice-President in Charge of Television 
National Broadcasting Company 



HP HEIR first glimpse of 
television leaves Ra- 
dio City visitors amazed 
at its advanced stage of 
development and wonder- 
ing when It will come to 
their home towns. 

The best efforts of hun- 
dreds of scientists and 
skilled engineers were 
absorbed by television for 
more than a decade be- 
fore it was ready for its 
historic public debut 
April 30, 1939, Enormous 
strides have been made 
since that day, when the 
National Broadcasting 
company’s telecast of 
President Roosevelt and 
others at the opening of 
the New York world’s fair 
marked the beginning of 
the new art in America, 



Top, sfeni' In Itlev/fion studio. fia tc multiplicity of high-powered 
Jumps, Bottom, watching picture* on recmiitrr f a screen 
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Hundreds of programs have gone out on 
the air since the debut. Among them have 
been major league baseball games, Inter- 
collegiate football and track contests, ten- 
nis matches, swimming meets, variety 
shows and dramatic presentations, The 
images have become brighter and more 
stable and more highly detailed* Greater 
achievements remain for the future* 

New York and Los Angeles* with their 
surrounding territories, already have tele- 
vision* and a station serving the region in- 
cluding Schenectady* Albany and Troy* 
N, Y., is being linked to NBCs New York 
station by radio relay — thus forming the 
first television network* 

Technical standards already have been 
adopted by tbe industry* providing ample 
margins for further improvement in image 
quality without the necessity of changing 
a single transmission standard* This is the 



public's assurance against early obsoles- 
cence of receivers. 

Since television is highly complex, many 
technical standards are involved in the 
group. The one most easily understood by 
the public is that television’s images are in 
441 horizontal scanning lines and are trans- 
mitted at the rate of thirty complete im- 
ages a second* The images are in black 
and white* 

The television that all of America is des- 
tined to receive is entirely electronic. It 
has no moving mechanical parts. Its two 
bases al e the Iconoscope, a large dipper- 
shaped vacuum tube which converts a light 
image into a corresponding pattern of elec- 
trical impulses, and the Kinescope* a type 
of cathode -ray tube, which converts elec- 
trical impulses back to light values. These 
light values in turn* properly distributed 
over the face of the Kinescope, constitute 




Tvp, mass i-ietLirn^ of television programs * This shows mare than 200 students seeing and hearing a fee- 
tore demonstration. Bottom, sketch on this and page opposite .shoLtfs teieLN.s Jon from start to finish 
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Left, u’/iidf fi'Jt'i'jfifin icrffn 
sAflurcJ 5/ fljcfifff erf right. 
Ccnfpr, latent portable televi- 
sion field pickup equipment. 




fiottoiTj, /lorn oinr "tjh " of tel- 
evision comerfl guards it when 
shooting toward the sun 

a synthetic image cor re- 
sponding to that seen by 
the camera in the studio 
or on the field. 

I11 practice several cam- 
eras are used for each 
studio program or pickup 
in the field. The purpose 
is to give an interesting 
variety of “angles * 1 or 
“shots / 1 Since television 
means simultaneous 
transmission of a pro- 
gram, multiple camera 
pickups enable the pro- 
gram director to vary his 
shots from moment to 
moment without going 
through the equivalent of 
motion pictures' cutting 
room, A special televi- 
sion lighting system has 
been devised to provide a 



may; 1940 




stj-i#, C<. 




fluid auxiliary in the camera pick- 
up. Sound associated with the 
imago is registered and transmit- 
ted in the usual way. Both sound 
and image are tuned in with a 
single control. 

One of television's present limi- 
tations is the coverage afforded by 
a single transmitter. Highly de- 
tailed images necessitate the use 
of an enormous group of extreme- 
ly short waves in transmission. 
For instance, the Federal Com- 
munications Commission has set 
aside a band 6,000,000 cycles wide 
in the ether for the use of each 
television station. A sound broad- 
casting station occupies a strip 
only 10.000 cycles wide, extend- 
ing, let us say, from 600 kilocycles 
to 610 kilocycles. 

It is a peculiarity of these ex- 
tremely short waves that recep- 
tion by home viewers is ordinarily 
limited by the visual horizon, as 
seen from the transmitter antenna. 
In some instances, however, the 
programs may be received regu- 
larly and satisfactorily some dis- 
tance beyond. The service area of 
NBC's Station W2XBS is thus 
roughly a circle with a radius of 
a little more than fifty-five miles, 
This, of course^ applies to recep- 

ntffMatfiir# stng<e being arranged. Center, scene from play tlon frOltl Comparatively lo W- 
appearing on television screen. Bottom, at the control panel in 

JVeiu York tef tuition ttudiG (Continued to page 144A) 
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Wing without a Tail Is Twin -Engine Plane 







You may wonder what happened to its 
tail and body when you see a new’ airplane 
which is being constructed at the aeronaut 
tics department of Calif omia^tate Poly- 
technic School. It i0 little 

A)C* ~ - 



orescent Lamps 



Sketch of ^flying veins** airplane illustrates 
rnocmtm? of tractor and pusher engine* and 
fuselage built between them 



flying wing, in appearance. There are two 
engines, one in front pulling and the other 
at the rear pushing, and the fuselage is 
housed in the “backbone’' of the wing be- 
tween the engines. Movable surfaces along 
the edge of the wing are used for maneu- 
ver ing the plane in flight. Although the 
drawing illustrates a military ship, the 
first one to be constructed is for civilian 
use. It can be adapted to mass production 
and the inventor claims his plane could 
be produced cheaper than present types. 



So They Will Wtykj Proper!' 



Jefore fluorescent lamps can be sold to 
the public they are passed through a 



Girls testing fluorescent lamps by running induction cails t or oniy i/teir 
hands in sqjtiG insfflrtrty, GUer the tubes to make sure they cGitJ light 

MAY, mo 



thorough test aTthe General Electric plan 
where racks of lamps constantly Eire being 
filled, tested and emptied. 
Lighting the lamps as 
though by magic, girls 
run an induction coil, and 
sometimes only iheiV 
hands* up and down the 
luminous tubes. The tests 
are made so the producer 
can be sure that the lamps 
will start normally wh 
put into use. 

/XX * 

COne or the latest rnetfli- 
ods of manufacturing Dry 
Ice is to compress the car- 
bon-dioxide gas distilled 
from 
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GaS'Engined Model Seaplanes 
Compete in Pilotless Flights 



Modef buildirx fine up their miniature seaplanes tar competitive Rights in 

which they fltfP from, tmef un t their tfiun power 

High point of the year fbr model seaplane builders is the 
annual "roundup” when the model fans pul their gas- 
engined ships into flight competition. The models range 
from thi r ty ounces to ten pounds in w o i gh t . u i I r i wing 
spreads from thirty -five inches to ten feet. They take off 
from the water and alighi withoul guidance, their gasoline 
motors of one -thirty- fifth to one- 
half horsepower being adjusted to 
keep them up for flights of twenty 
seconds duration. 



Speed Arrester for Truck 
Eases.lt Down Steep Hill 

fully loaded, a heavy truck 
drove down a six-pc 
In high gear, without 
use of its brakes, and yet 
_ "^driver was able to hold it at any 
desired between six and 
miles per hour. This 
accomplished by using a hy- 
speed arrester, 
same principle as the hy 
clutch, which is 
the main shaft between the en- 
and transmission. It consists 
of a wheel, or rotor, with fin- 
shapecl spokes revolving inside a 



metal housing that con- 
tains other spokes oppos- 
ing those of the rotor. 
When water is admitted 
between these opposing 
fins it holds back the 
movement of tho rotor 
and. hence, of the trans- 
mission. Advancing a 
control rod mounted on 
the dashboard turns the 
water into the speed ar- 
rester. The action is 

smooth and without jerks. 
IJ f * , > 

" o — 






v 
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Modern r Aero" Auto 
Has Cab over 
Engine 






Modernistic lines char- 
acterize the design of a 
streamline delivery truck 
built on a chassis with 
132-inch wheelbase and 
having the cab over the 
engine. Enhancing the 
aerodynamic appearance 
is a fin curving from the 
top of the cab to the rear 
lights, A tail gate, 
and lowered by a hydrau- 
lic hoist, gives access 
the 









Twu views vi strvumiine delivery truck showing how iait guie 
tiicSf and when closed terms part: of the Unlike design 
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‘Dragonfly* Plane Climbs After Fifty-Foot Run 





Jt takes the army's new 
slow-flying observation * 
plane just fifty feet to get 
into the air, and it can 
land and roll to a stop in 
100 feet, Nicknamed the 
“dragonfly” for its ap~ 
pea ranee, the YQ-51 is 
made highly maneuver- 
able by special flaps and 
slots, and on test flights it 
is understood to have 
landed at only twenty- 
eight miles an hour. Top 
speed is under 140 miles 
an hour. The two*seat 
monoplane was designed 
for landing in small areas 
and for infantry liaison 
service. Its wi nospread is 
fifty feet, and it is driven 
by a 420-hprsepowev en- 
gine. Officers of the Ryan 
company, its builders, say 
the plane can hover at a 

standstill in a slight wind, wing flop s t virtually retractable u>inga t u:hich facilitate sfvw flight 

d l of 

Parkis and Sheepskin Boots Keep Arctic Pilots Warm 



Suspender boots, parkas and muffs 
eemed perfectly snug in the laboratory at 
forty -nine degrees below zero, so next 
winter the U, S. army air corps pilots in 
Alaska will try them out on sub-zero arctic 
flights. Designed and tested at Wright 
Dayton, the standard arctic equip- 



ment of the fliers consists of a fleece -lined 
leather ensemble. Heavily lined suspender 
boots with slide fasteners from toe half- 
way to knee are worn in lieu of trousers 
and provide better ventilation. Like the 
suits, these boots are of specially treated 
reversed sheepskin. Over them goes a 
three-quarters length 
jacket. In still colder 
weather the usual flying 
cap is discarded for a 
parka hood. For mechan- 
ics, there is a “blizzard 
cape” completely cover- 
ing head and shoulders. 



([Last year 3,745,000 boys 
and girls rode to school in 
85,700 school buses, grow- 
ing use of which is re- 
flected in the fact that 
11,546 new school-bus 
bodies manufactured in 
1030 were sixty -two per 
cent of the national out- 



L*ft w t\*ee*-tined iu;peftd*r beet* worn »n lie u of trousers; center, me- , .. ■ 

change's *’bli%2ard cape**: Mffif, Alaskan pitot’s complete uniform put of QUS DOuieS^- . I / r # 

(Jv/uj JM 

e b$& tfhV* f 
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QUPPOSE an expert, by examining a few 
^ handfuls of earth from your property, 
could tell definitely whether or not there is 
oil under your land. 

Accurate surface prospecting like that is 
the goal of a new science called geochemistry. 
Virtually unheard of a few years ago, chem- 
ical analysis of surface soil may revolutionize 
petroleum exploration and Save some of the 
hundreds of millions of dollars that arc wast- 
ed each year in fruitless drilling. 

Geochemistry is based on the knowledge 
that light hydrocarbon molecules filler up- 
ward through the earth from any buried 
pet j ‘ oleum deposit. The difficulty has been 
that this positive evidence of oil below usu- 
ally exists in such infinitesimal amounts that 
it couldn't he measured. Another trouble has 
been that at least some of the oil and gas 
molecules seem to undergo chemical changes 
on their upward journey, possibly by oxida- 
tion or polymerization, leading to differences 






- 



WUh fir 






rff’V. 



Geochemists, ahov transfer 
u ‘.ample af subsoil from auger 
to jar for analysis. At left, 
hard facing the teeth on self-* 
cleaning rpeh hit cones. The 
cutaway mocf-ci af an oil field, 
below, demonstrates Asw 
reach oil from deposits sepa- 
rated by «■ fault 
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of opinion as to which nf the 
hydrocarbons that are found 
are the true signs of an oil 
deposit- 

The science is still so young 
that various techniques are 
being tried out, the usual 
method being to collect pint 
samples of uncontaminated 
earth a few feet below the 
surface and subject them to 
a new laboratory process 
known as low- temperature 
de -gassing. Each sample is 
heated and the small amount 
of gas the sample contains is 
driven off and collected, after 
which the gas is put through 
a series of freezing treat- 
ments by which the different 
constituents of the gas may 
be separated and measured. 



Low-temperature de-gassing apparatus, tap , used to separate and 
measure gases in earth sample. Portable rig, right, drills “shot hole ** 
hundreds of feet deep in u/hieh dynamite is exploded and ‘‘echo’* 
waves charted to map rock formations 



Defractionation of this sort 
allows the weighing of ma- 
terials found in amounts of 
only one part per billion. 

The strange thing about geochemistry is 
that no oil is found directly under the soil 
that contains the hydrocarbons. The geo- 
chemist advises drilling into the area at 
one side. This is because the large amount 
of material that filters upward from an oil 
deposit, carrying water and chemicals with 
it, forms an impervious seal through which 
gas molecules cannot filter to the surface. 
Tho rising gas has to escape around the 
edges of this seat Surface indications of 



oil usually assume the shape of an imper- 
fect halo that outlines the borders of the 
pool. Oil is found by drilling inside the 
halo ring and not in the halo itself. In some 
cases concentric halo rings have been plot- 
ted on the surface, indicating deposits of 
oil at different depths, predictions that 
subsequent drilling confirmed. 

Geochemists usually find that certain 
mineral salts may be detected in greater 
than usual concentrations in a halo pattern 
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that roughly approxi- 
mates the hydrocarbon 
halo m the surface soil, 
and they use this phe- 
nomenon to check their 
findings. 

One of the newest de- 
velopments in geochem- 
istry is chemical logging, 
a study of the material 
that is brought to the sur- 
face when an oil well is 
being drilled. Such anal- 
ysis detects the depth at 
which the drill pierces the 
seal above the pool, per- 
mitting a close estimate to 
be made of the additional 
depth that must be drilled 
before oil itself is found. 

Gas molecules tend to 
migrate laterally through 
a structure as well as ver- 
tically, and this fact per- 
mits operators to chart 
the true location of a pool 
in cases where they have 
drilled a number of un- 
productive wells. The 
concentrations of hydro- 
carbons brought to the 
surface by several wells 
are compared and this 
evidence points the way 
toward the deposit from 



Collecting # * ample 
af subsoil, top. At 
le t f, location n’hcrc 
xairiptc tcoi collected 
is spotted (jn> mop 
u rtfi »fJ tft plortc fia- 

ble. Drawing sIidujs 
hi rufautoy section o f 
ail Held indie at r n g 
nl «" f or motion 
over trapped oil 






650 



POPULAR MECHANICS 




which the hydrocarbons es- 
caped, or establishes the fact 
that no oil exists in the vicinity. 

Geochemistry got its start 
about ten years ago when ef- 
forts were made to collect small 
samples of gas in the surface 
soil by placing tubes in the 
ground and Einalyiiiiig the At- 
mospheres in the tubes after 
they had remained capped for 
several days. This was a slow 
and impractical method. The 
advanced technique used today 
was developed about two years 
ago from the research studies 
of Dr. E,-iE. Rosace, E. McDer- 
mott, Dr. L. W. Blau, and others. 

So far geochemistry has been 
used principally to confirm the 
findings of reflection seis antig- 
raphy rather than as a recon- 
naissance exploration tool. 
SeLsmography gives the geolo- 
gist a picture of underground 
structures and depths by meas- 
uring the time required for 
small seismic waves created by 
gunpowder explosions at the 
surface to be reflected back 
from subsurface strata. It re- 
veal & the presence of traps in 
which oil may be found. Geo- 
chemical studies on the surface 
then give a good indication as 
to whether oil actually exists in 

(CantLnuod lo page; l40A> 



Upper (eft, portable I ahora f a rj; jitrofej that may hold 

trupprei oil pool; ri^ht, soil wax is separated from rarth so tuple by 
solvents, then purified and weighed. Reflected earth woUei from 
explosion t below, help find ail-hearing structures 
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Tiny Homebuilt Motorcycle 
Can Be 






t Od&uJ 



ventilation, since it will measure the pro- 
portion of carbon dioxide in the air, The 
detector works along the lines of a spec- 
Atmosphere to be tested is heat- 
by an electric coil t and the gas is meas-'l* 
ured by a cell which also transmits the ^ 
information to a galvanometer. 

X. 0 & 

Variable-Pitch Automobile 
Helps Cut Fuel Consumption 

By helping to 
maintain the most 
economical oper- 
ating temperature 
in the engine, a 
variable -pitch fan 
just developed for 
trucks and buses 
is said to achieve a 

noticeable saving in fuel consumption. The 
blades are controlled by a thermostat sen 
sitive to engine temperatures, 
their pitch to deliver more cooling 
when the motor is above the optimum i m 
perature. When the engine does not re 
quire cooling, the blades flatten out, throw 
no air and use no power. 



Automatic Wrapping Machine 
Folds Napkin around Bottle 



* 
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if his homemade midget mat o re vet < runs out of fu til 
rider fan pick it up and thumb ride to gas station 

Dubbed by its owner a “hitch 
special," a homemade motorcycle is so 
small that it can be picked up with 
rider by a motorist. Twenty -four inches 
long and eighteen inches high, the midget 
bike is powered by a one-half horsepower, 
two-cycle engine with magneto ignition, 
and can make twenty miles per hour. The 
tank holds two quarts of gasoline, which 
the builder says will carry him 200 miles. 



A AS 
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Long-Distance Gas Detector 
Sends Warning by Wire 

Poisonous or explosive gases in the at- 
mosphere, even in minute quantities, are 
measured by a "long-distance" gas de- 
tector, invented by Dr. A. Herman P£und t 
of the Johns Hopkins physics department. 
Operating automatically, it will send 
electric signal to a remote -control center 
to warn of gases in mines, tunnels or fac- 
tories, or of enemy gas attacks in time of 
war. It may find applications as an aid to 



Bottled beverages, dewy wet from the 
cooler t are wrapped neatly in a napkin for 
serving, by an automatic machine just de- 
vised, Press the bottle on its treadle and 
wings of the wrapper swung up and 
the napkin around the bottle. 



4s the bottle is pressed dawn, tht two arms cfosa in 
and u-rap a nopAin around it 
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Monster Dirt Mover Loads and Dumps Itself 

C / rtAX, ;>WW^ 



Self -loading or incited by small pusher trac- 
tors , these bifl fSfl'fmr.Trpriiu-r c^rUi 
carry sixty-tan cargoes af twenty miles nn 
hour. Independent steering for each wheel 
provide# far sharp manttu'ermi? 



Working at truck speeds and carrying 
sixty -ton loads, huge self-loading and self- 

spreading dirt movers are doing the heavy 
work of a number of superhighway and 
government dam projects. Capable of 
twenty miles an hour with maximum load, 
these machines are highly maneuverable 

having independent 



steering for each wheel and a 160-horse- 
power Diesel plant that can deliver its full 
power, when desired, to a single wheel.* 
The low-pressure tires of 102-inch size af- 
ford good traction in soft earth. In some 
cases snatcher and pusher tractors load the 
big scows. On one job fifteen machines 
moved 14,000,000 cubic yards of earth. 



despite ttyeir, 

Baseball ditchers’ Practice Rack Returns Ball to Thrower 





Pitchers are enabled to play a lone hand and returning the ball. Seven feet high 

in practicing control with a robot that and four feet wide, the pitching board has 

“pinch hits’” £pa> the catcher in receiving a “strike zone” marked off in the opening 



bus eh ail pitcher pegs hall at target in practice rack to improve control. 

Ball cart be seen fWHJ' upper left-hand corner of rack on Way back to mound pQl'tS fol 

j-sf f flh - /? [/ 



to provide a natural tar- 
get. After hitting the 
board, the pitched hftll 
will return a distance of 
sixty feet by its own mo- 
mentum without touching 
the ground. However* an 
adjustment can be made 
to return the ball on the 
ground if the thrower de- 
sires to improve his field- 
ing ability. The board is 
moved on rubber-tired 
wheels, and the steel sup- 
ack for storing. 
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Living Plants Used to Form Lincoln Portrait 





Aha bird’s-ty* DttW at 
"tilting port rad" at Abraham 
LrfitoJu. Gorrffni^^ «f right, 
touching up the picture 

» ' 



Living plants in his back -yard garden 
were used instead of paint by Frank Oliver, 
a gardener in San Francisco, Calif* to cre- 
ate a large portrait of Abraham Lincoln. 
In preparing a preliminary design, Mr. 
Oliver divided an enlarged picture of Lin- 
coln into equal squares. Guided by this 
pattern, he arranged 22,000 plants of ap- 
propriate shades in metal forms which 
were spaced throughout fifty -six boxes. 
The great emancipator s likeness is con- 
tained in a garden measuring twenty feet 
long and ten feet wide. 



Simple Sheet-Steel Framing Makes Strong, Light Wall 





Strength if? combined with lightness in a 
new kind of .sheet -steel wall construction, 
■instead of using the sheets simply 

m 

i 



as cov- 



ering for a cross-braced structural frame- 
work ol" stock they are locked at the edges 
by lightweight framing members. These 
members consist of a flanged 
frame into which the edge of the 
sheet steel is inserted, and a “ten- 
sioner” which locks the panel 
sheet in the flanged frame. A 
socket Jock sqrew draws the as- 
sembly together and holds it in 
place. While this type of con- 
struction can be applied to almost 
any structure in which metal 
sheets and framing are assembled, 
I it is likely to be most widely used 
in mobile bodies, such as motor 
trucks, railroad ears and marine 
superstructures, where light 
weight and rigidity are important. 



US* 



Placing xteel panel an budding. Inset shows how it is held in 
channel of flanged frame utith the “tensioner** and loch screw 



t American manufacturers in 1939 
built 215,283 tractors valued at 
$157,744,209* 
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High- Altitude Liner Has Robot ‘Fourth Pilot*- 

D p i 




t4 Te fltale" board , above, is m" ch- 
nonreuf tftd "fourth pilot" for rt 
does virtually the ufai-ti of one 
mart in automatically checking 
the functioning of tfbout fifty 
ifliffnpiinfj, A t right art the 

wide flu fix which add fa Wtftg 
area for extra lift in fpifoff 6r 
Itindingt and bend dawn fo act 
as air brakes. Fuselage is 
strengthened by nfuf rrp#S- 
sgctional design of two cccen- 
trie tirefri to absorb stresses in 
supercharging to a "cabin alti- 
tude** of S,000 feet when cruis- 
ing 20,000 fee t. 
feet long and t08 feet in wing 
span, the nem transport is con- 
ver tibia into a ( u/e nty-fcer(f 
sleeper capable of long-range 
flight, its foil r fuel tanks curry- 
ing l ,UO0 gallons. The fifteen- 
toot f uli-f {fathering Curtiss cicC* 
trie propellers «rv I fie furgejif 
ever built far commercial air 
service in the United States 



Biggest twin-engine passenger 
liner ta emerge from an American 
airc raft plant is the thirty-six seat 
plane completed by jCurtiss-W right 
*rf 5t, t-Ouis. ft# two 1 , 600 - horse - 
power Cyclone engines tart drive 
the plane of tap speed of 243 miles 
an hour or cruising speed of 210 
miles, and it has a 13 ,000-foot ceil- 
ing oft one PJifine. The landing 
gear, seen aboi>e at left, is built to 
withstand the shack of p 3X ,000- 
pounef load landing of o descending 
rate of 300 feet per minute 
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\yenty-Two Year Calendar 
Fits in Pocket or Purse 



to the side visors it makes an unbroken 
bridge across the top of the windshield. 
The center visor rotates on a ball and sock- 
et around and behind the rear- view mirror* 
and hence does not obstruct it. 



Heels of Rubber and Leather * ^ 
Have Plywood Core 

heel^ helped sol je ■ ' \v 

the problem of keeping it in place on the 
shoe, The rubber-leather top lift is beinfrc 
applied to new shoes by some manufacture C 
ers and has been found to eliminate much 
of the buffing which was necessary with 

the older types, 

' 

' bolder Applied with a Brush * 
Cleans Surface of Metal ^ 

Solder prepared in paste form so it can % 
be applied quickly with a brush will cleanj 
the metal surface w ithout extra treatmerff?^ 



Packet calendar gives day of week for any date and 
month within five ntj^tuio ysars* 6,y ti/rnrng disk 



Any date within a period of twenty-two 
years is found quickly with a pocket cal- 
endar consisting of two metal disks pivoted 
at the center. Simply turn the disks so the 
month engraved on the back disk shows 
beneath the proper year on the front one, 
and you can read the date and the day of 
the week at the top. Leap years, for which 
special instructions are given, are distin- 
guished by black letters printed on a white 
background, instead of white on black* 



Visors for Center of Windshield 
Gua rd U nsh aded Area ^ k 

Protection for the driver against the ' 
sun f s glare through the center portion r 
the windshield Is given by a double auxil- 
iary visor which is easily installed. Added 



Solder cleans surface when rt is brushed on the met 
and fuses by fueffinj under <1 400 -dcgree heat 



’ It sa% f es waste since only the amount need-T , 
ed is brushed on evenly, and it dispenses 
w r ith melting pot, bar solder, soldering itot^. 
and flux. The solder will melt and fuse to 
the metal when heated to 400 degrees 
Fahrenheit. It is especially handy on small 
rj articles where a soldering iron cannot 
X operated efficiently, . ^ 



Pivoted so it does 
pair of sun : visor* 



nof block the rear -view mirror, a 
shade center dad of windshield 
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Stretching pfastic filler for safety glass ( lo+t J r 
chair wTffi plastic leaf and back designed by 
Gilbert Rohde (above); ' Princes i Plai+ic" 
(below) wearing fifteen articles made of 
plastics. Coel-air-waler plastics supplied the 
young woman’ s jewelry. 



By Julian P, Leggett 



C LOTHED in plasties from head to 
foot , I he American of tomorrow will 
live in a plastics house, drive a plas- 
ties auto and fiy in a plastics airplane* 
Fantastic or too far in the future to in- 
terest as? Not at all say far-sighted scien- 
tists who point out that already plastic ma- 
terials, or combinations of materials, either 
exist or are being developed which hold the 
promise of fulfilling every point of this pre- 
diction — and perhaps more. The average 
person has become a plastics showcase 
largely without knowing it, because plastics 
have been made to simulate bone, horn, 
ivory, semi-precious stones, wood, metal and 
a score of common materials. And the uses 
to which plasties articles arc being put num- 
ber literally thousands and range from air- 
plane parts to false teeth. 









\ 




Precision instrumental above) it made partly of jtTa itics. tllui- 
minaled fls h lure (right] made of Pl«+acola cellulose acetate 
plastic. Below, left, chessmen made of plastics. Right, turn- 
inq chessmen in Catalin Carp, plant with wood -turning tool. 

j>wl VclxL-I^m, M' 

From morning to night we use articles motif 
of plastics — combs, buttons, shoelace tips and 
eyes, toothbrushes and hairbrushes, even to the 
bristles, fountain pens, pencils, eyeglass frames, 
tabs for files and loose-leaf books, keys of com- 
puting machines and typewriters, slide rules, 
golf tees, playing cards, radio dials, control 
knobs and receiver eases, containers for a vast 
number of face creams and lotions, thermome- 
ters, ash trays, lamp shades and reflectors, han- 
dles of coffee sets, tableware and carving sets 
and scores of others. 

Since plastics appear to be more closely 
associated with our daily affairs than any other 
class of industrial materials except food and 







Gji t'a I in- m a d e PryJt*l 
re of turns j,*w*lry (above), Spar- 
filing "d lemendf' 1 ' cut from du 
*onfi Lucifo flaft). Durable 
"shoe forms, tiosl coven, solid 
It^li eel* and Oven shoo eyelet* of 
Monsanto plastics I r> gay colors 
or lustrous bUcL 



clothing* you may well 
ask* ‘‘What are plas- 
tics ? tr One chemist 
answers: “Plastics are 





materials that, while 
being processed, can 
pushed into almost 
any desired shape and 
hen retain that 
,J Rubber, glass 
pottery might be 
regarded as the earli- 
plasties, since they 
formed easily into 
desired shape dui> 
ing their processing, 
then retained that 
shape after cooling. 
Rut due to the tremen- 
dous growth of newer 
and more versatile ma- 
terials, the word now 
applies almost exclu- 





3 * 



surly lo the eynlhfitfr 
products of c h e m is try 
which can be cast, molded 
or pressed into an almost 
u n i i m i t e d variety of 
forms. 

Recently a young wom- 
an stepped upon a stage 
in an eastern city. She 
wore a plastics hat fabri- 
cated from cotton cellu- 
lose. Coal, water and air 
plastics contributed her 
necklace, bracelet, ring, 
belt buckle, h andbag 
frame, shoe ornaments, 
buttons and walking 
stick. The contents of 
her handbag were all 
made of plastics and so 
were her eyeglass frames, 
tinted to match her com- 
pletion. No less than fif- 
teen purposes were serv ed 
by plastics in her cos- 
tume. With that start, 
clothing women, as well 
as men and children, en- 



Gi^nt retort, mof# than five feet high, made of Lucite for mo in movie 
l above]- Actor in magician's role creates fulUgrown woman inside the 
plastic apparatus from which she then emerges, Plastics are used in 

piano leys and for decorative effects on musical instruments (below]. 

■ , r Pho to <soiul.caj r Muimartto Chemical Co. 
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Metal hfiad. guard with mask made of 



plastic* [ +Q- p j designed for tobeggan- 
ith*. Checking specific gravity of syn- 
fhatic r$fin (center) in dipping tank at 
Weitinghcujs Mi carta works. "Clack 
of Tomorrow" which gives time in all 
parts of world is fabricated of Mar- 
hlflt+r- ■ n lii i. f i c (bottom L 



tirely in plasties is too near 
realization to be regarded as an 
idle dream. 

That the house, auto and air- 
plane of the future may be con- 
structed for the most part of 
plastics, combined in some eases 
with other materials, appears 
a possibility. Already several 
plastics have been employed ex- 
perimentally for these pur- 
poses \ one in the production of 
an airplane fuselage and wings 
with surfaces literally as 
smooth as glass and affording 
excellent aerodynamic ef- 
ficiency; another in tests as a 
material for lightweight auto 
bodies and parts which would 
be more resistant to wear and 
impact than if they were fabri- 
cated from metals. Others man 
he produced that will serve as 
substitutes for wood, stone and 
brick in fashioning exterior 
walls of buildings. Even now 
plastics are being used widely 
as interior wails, ceilings, 

'* ar 9 ll U 
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Pontiac eut# w3t(i transparent plastic 
body (top) through which framework 
and mechanism may be viewed easily, 
Moto-Tool kit for working with Bakeli+e 
(center). Drawing of Chrysler with pias* 
tits parts indicated [bottom). 



floors ;i 2 id decorative; trim in 
humps and offices. 

Current plasties production 
in the United States is esti- 
mated at more than 160,000,000 
pounds per year, and at least 
thirteen types of plasties are 
on the market, with new types 
being introduced at the rate of 
about one every twelve months, 
as contrasted w ith t he pre-1929 
rate of about one every twenty 
years* The automobile industry 
probably is the largest buyer 
of plastics today, with women 
second. 

Plastics have become increas- 
ingly important in creating 
beauty appeal in automobiles, 
as well as replacing materials 
formerly used and hence, are 
much more extensively utilized 
in the 1940 models than here- 
tofore. Approximately fort y 
applications appear in the vari- 
ous lines. 

A transparent plastic, such 




iueite methyl methacrylate, is 
used for some accessories in place 
of glass because it is virtually un- 
breakable and at the same time 
crystal clear. Clock dial ring, 
speedometer Light conductor and 
pointer and reflector buttons also 
are made of Ludte, in some cars, 
since it docs not cause a glare from 
the instruments when iighted at 
night, because it possesses unusual 
qualities of light diffusion and 
edge lighting, 0 1 h e r interior 
uses of plasties include ornamen- 
tal knobs for window controls, 
throttle* light switch, cowl vent, 
gear shift, heater switch, defroster 
switch, windshield wiper, cigar 
lighter and ash tray. Door con- 
trol handle grommets, dome light 
switch bezel and lens, window re- 
veal inlay, door handles, glove- 
box lock, radio control buttons, 
steering wheel, horn button and 
such under-the-hood parts as dis- 
tributor heads, spark-plug covers, 
ignition coil cases and radio insu- 
( Continued on page 128 A) 



Broockei of Lumarith by Celluloid Corp. (top). 
Drawing retin from itill (below} in Marblet+e plant. 
Mottled effects are produced by dipping glass rod 
into resin of contrasting color, plunging it into ket- 
tle resin and swirling It about, leaving trail of oddly 
shaped wins. 
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Beetles Help Clean Skeleton Bones for Museum 
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An army of beetles has 
been mustered into the 
service of cleaning bones 
of small animals that are 
to be mounted, because 
the beetles do the job 
better and quicker tlunv 
humans. Skeletons and 
skulls of animals arc 
shipped to American Mu- 
seum o f Natu ral Jji story « 
from points as far distant 
as Persia and Australia, 
and invariably there are 
scraps of dried meat 
clinging to them which 
must be removed before 
mounting. The collection 
of bones is placed in a 
metal-lined "arena," 
where they are attacked 
by hundreds of beetle 
cleaners. The insects are 
of a variety propagated 
from stock received from 
Africa and Asia. 



Top , locking over spec- 
imen of small mammal, 
the bones of which have 
been cleaned by beetles. 
Bat tom t sever at hundred 
beetles are placed in 
steel-lined box usith ctff- 
lectipn of bones that are 
to be picked clean Jor. 
mounting 



Sandwich Stand in Miniature Bus Serves Roadside Diners 

A miniature bus which was built for use a sandwich stand. Tables are ifitjfiled at 
in motion pictures has been converted into the rear where hot sandwiches from steam 

tables, and cold drinks from re- 
f rigor ators, can be served. Parts 

____ JtL from old cars were used for the 

Wfl driving mechanism, and a small 
[jr II 1 engine's applies the power. Wheels 

W Of the airplane type. One man 

operates the bus and serves the 
h'i bal : cus tom ers. 



r 1 r i /f . ^ r i 



Undersize fins* mod* originally for 
the movies, is fitted to serve as a 
traveling sandwich shop needing 
only one man fo run it 
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Waterfall in Painting Booth 

Rids Air of Enamel Fumes 



h? fcWfV 

it cpHintJ 11 in v 



,, W- 3,. 

_ alter it is on the 
might be termed “heat setting 1 m 
contrast- Instead, the new Ink, 
supplied to the printer in lumps 
like coal, is melted to liquid form 
by heating before it is applied to 
the type f which also is heated. It 
hardens as a solid deposit imme- 
diately on touching the relatively 
cold surface of the paper. It is pos- 
sible to print on ordinary news- 
print with 133 screen, where fifty 
to sixty- five screen commonly is 
used, and still retain sharpness of 
outline, because there is no 
spread or penetration due to fiber 
suction as with liquid inks* Vir- v 
tually all web presses can be con- - 
verted readily to this process of 
printing, the only change being v 
the addition of hot- water cormec- ■ 
tions to shafts and ink fountain. 

I &*— 



Boat Folds into Trailer 
for Trips to Water 



Readily converted into a trailer 

i ri - 



iVfunwttirJe jVmtfara carries away /irfne# and particles af sprayed 
enamel. Note fag jbeinp M^un from fender toward water curtain 

Painters who spray automobile bodies, fenders 
and hoods in a modem painting booth can work 
without masks or hoods for protection, because all 
the fumes and excess enamel are cari ied away by a 
miniature “Niagara/* Car parts 
that are to be sprayed pass on a 
conveyor between the workman 
and the man-made cascade* The 
surplus cloud of enamel emitted 
by the spray gun is drawn into the 
water curtain by suction fans, and 
these particles of enamel are re- 
claimed later from the water* 



y* 

3 ** 

for convenience in towing it to the 
water, a folding outboard- motor- 
boat is handy for the sportsman'' 
who frequently hauls his boat over 
land. The boat is equipped with 
pneumatic tires and a collapsible 
trailer hitch. To make it ready for 
towing, the bow is folded back 



m 



Ink "Sets” by Cooling 
and Printsi Faster 



“Cold setting F printing ink that 
hardens as soon as it touches the 
paper promises to speedup presses 
since the danger of smearing is 
eliminated* It reverses the ordi- 
nary process of printing with a 
fluid paste which dries compara- 
tively slowly by absorption and 



By folding bow over stern this boat is converted quickly info 

trader for convenience in tawing it to an d from the water 
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Midget Orchestra Helps Teach Musical Parts 




hi u n't teacher using narn- 
i«jure lighted orchestra 
to tench students variau:, 
instrumental parts. Asm 
phonograph record plaj .•■. 
the different parts, he 
pushes a button that 
tights the correspondent- 
section tn the mod et 



KW 



Music students can 
learn orchestral parts 
quickly with the help of a 
patented miniature or- 
chestra operated in con- 
nection with a phono- 
graph. Using a switch- 
board, the teacher can 
light up any section of I he 
orchestra and in this way 
indicate for his students 
the various parts or in- 
struments of the orches- 
tra that the record is 
playing. This trains the 
student to associate indi- 
vidual musical sounds 
with the proper section 
the orchestra. 



btcthoscope” Charts Motor Noise and Warns of Failure 





A 



Impending breakdown 
of electrical machinery is 
foretold by an “industrial 
si e 1 hose ope” used by 
acoustic engineers to de- 
u : !! ;ine the "heartbeat” of 
motors under actual op- 
crating conditions. The 
varying levels of sound 
frequency are recorded 
automatically on a chart, 
and by noting the eccen- 
tric noise peaks it is pos- 
sible to prevent failure of 
electrical machines by 
making timely adjust- 
men Is or repairs. 



industrial “stethoscope” 
plated near refrigerator 
motor records noises OP 4 
L- tract, which tells engineer 
11 fu thcr there is- danger of 
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’^"FLYING EYES" 



Courttwy iiith .Photo gectlflti. 40-th iJLv. 
Aviation. CaUfcrnJn NalL Guard 



T op, left, observer, oxygen tube in mouth,, looking through bot- 
tom of fuselage, flight, looking downward from ainute &b«ruer* 
Center, firing at sleeve target. Bottom, strapping parachute 
food Container to bomb release mechanism 



13EERING through the belly 
windows of the fuselage, the 
observer saw a colored signal light 
Hashing on the ground. Over the 
phone he spoke to the pilot. “Cir- 
cle at 800 feet, pull three flares/" 

Half a minute later the ground 
below was illuminated by the light 
of the three parachute flares and 
the observer saw long lines of 
trucks moving toward the front. 

A year ago the observer would 
have returned to his airdrome or 
sent a radio cede message to re- 
port this important information, 
but tonight he snapped on a 
shielded light and rapidly sketched 
on paper the size and direction of 
the enemy movement. He added a 
few sentences to explain the map, 
fed the paper into a facsimile ma~ 
chine, and pressed a button. 

Instantaneously in the command 
headquarters miles away a ma- 
chine began duplicating the map 
he had drawn. Later [he red mes- 
sage light beside him winked on 
and the observer pulled a new 
sheet from his facsimile box, con- 
taining revised instructions from 
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CQurlw.v listh Photo Section, itilb D3v. Aviation, California NaL|. Guard 

Observation pFnne ip Right (tap) juif/i ^unnfr in r*ar eachpit facing aft* Sergeant-operator at radio 
center from which voice and code radio traffic to observation plane* is handled (tower circle/ 



headquarters based on the activity he had 
reported. 

Observation aviation, the ""eyes of the 
army," can spy so efficiently on an enemy 
these days that most mass -troop move- 
ments and large-scale battle preparations 
are made at night. The result is that aerial 
observers are flying by night as well as by 
day and have learned new tricks that help 
them to see in the dark. Learning what 



the enemy is doing is half their task; get- 
ting the information hack to headquarters 
is the other half. The new radio facsimile 
machine is the latest aid for flying scouts. 
Voice or code radio can be drowned out 
by interference, it is not secret, and it can 
be misunderstood. Radio facsimile ean*t be 
drowned out or garbled, can be made se-* 
eret, and reproduces anything from hand- 
writing to maps. The military model, con- 
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they use the shelter of ev- 
ery cloud they can find 
and watch for enemy 
fighters in order to avoid 
them. They fiy high or 
low, rarely in the middle 
altitudes where they are 
most vulnerable to anti- 
aircraft fire. The planes 
are slower than most mil- 
itary aircraft and a pilot 
may “hedgehop" even 
after dark at under 500 
feet to take advantage of 
the terrain. At high alti- 
tudes he skids and turns 
and changes altitude in- 
cessantly to avoid being 
hit* until the observer 
calk for straight and level 
flight to permit accurate 
mosaic photo mapping. 
Pilot, photographer, radio operator, gun- 
ner, and scout — and an expert in each— 
these are the qualifications of an observer. 
Every mission is different. When Major 
Eldo A. Peterman, commanding the U5th 
Observation Squadron of the California 
National Guard, assembles his officers, half 
a ctafcen different assignments may be 
passed out. If the squadron is co-operating 
with ground forces in summer training, an 
enemy force may be assumed to have oc- 
cupied part of the coastline. Captain C. W. 
Larsen, operations officer, lays out the 
plans. One plane is assigned lo the ariil- 
{Continued to page l4fiA) 



Laining secret improvements, is 
about the size of a typewriter. 

Observation planes are the 
lone wolves of the Army Air 
Corps and affiliated National 
Guard squadrons. They hunt 
singly, rarely accompanied by 
protective fighters. In actual 
warfare they may have to fiy 
through their own and the en- 
emy barrages and the pilot and 
observer may have the uncanny 
experience of watching a big 
shell, at the apex of its trajec- 
tory, coast along beside them* 

Piercing the enemy lines, 



Top. throwing out message tied to ifrtomr (li-crl burns colored 
light at night. Center, laying mf&sage panels so aloft 

read them. Bottom, plane pithing Up message with grapnel 
hooh from rapt Supported by uprights held by men on ground 
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Scale Models Teach School 



It's an aid story that one picture 
tells marc than a thousand ward m. 
Las Angelas city schuals pat that 
principle to practice in t Cue hi nr; with 
models. H u ml reds of scale models, 
which told up m can Venien t cases far 
currying from one school to the. next, 
hoVv been constructed for ufe in 
teaching natural sciences, architec- 
ture, civics und (i host of other sub- 
jects. Above, miniature reproduction 
of u court room, complete to the 
gavel njf fudge's desk, used in teach- 
ing municipal government . Left, dis~ 
mantling model of city halt 



Page* of reading may be forgotten, hut 
one look of on object is impressed on (he 
student's mind. After a year of rsperi- 
™ fn ^ s * tests indicate that teaching with 
models has materially reduced learning 
lime for all grades of Los Angeles school 
children. At top , left, is a model of Los 
Angeles civic center. In circle, a gigantic 
model of u tooth, hinged to allow study of 
enamel, internal structure, and decay. At 
right, large reproductions of details of 
animals ure used as guides in pointing 
models, such as the epic, which helps 
teach very young children word meanings 
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Electric Stop Watch Easy to Read 
1 Jas Dial Like Speedometer 

TVfe is m e a s u re" d in tenths of a second 
by an electric stop watch that shows tK&- 
elapsed seconds in numerals, as a speed- 
ometer indicates mileage instead of on a 
clock dial. It is driven by a synchronous 
motor, using gytty-c^tle alternating cur- 



Portable File Cabinet Lamp 
Throws Light on Letters 



rent at 110 volts. Stopping and starting Is 
controlled by a single push buttort The 
timer gives split-second accuracy and runs 
10,000 seconds, or an interval of two hours 
and forty -six minutes, before returning to 
zero, It can be used in many industrial 
and laboratory operations that call for 
to-read liming and uniform accuracy. 



easy -to -read i 
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Tester for Flash Synchronisers 
Assures I Perfect Timing 

Flashlight synchronizers can be set in 
perfect time with the aid of a visual tester 
through which the photographer sights his 
camera shutter as he presses the trigger. 
No flash bulbs need be used in the test. 
The test instrument, mounted directly in 
front of the lens of the camera, is connect- 
ed to the battery of the synchronizer. A 



Lamp oii top of fifing Cd|« gives plenty of light to | 
read tetters without first removing them from drauie i^J 



Light is shod directly on ctriTOsptmdene^ . 
where it is needed by a portable lamp de- 
signed especially for filing cabinets, 
100-watt bulb, according to the 
lurer, will illuminate the entire width 
five standard letter cases, four drawers 
deep. Even the bottom drawer receives 
enough light to permit reading of letters 
in the file. 



Direct-reading electric stop watch aha we time in 
tenths of a second. Push button starts and ft ape it 



Position of light slits flower right ) seen through 
tester indicates timing of and flush 



light is placed behind the open back of the 
camera. When the shutter is released two 
slits of light are seen through the window 
of the tester; if the left slit is higher ths 
the right, the shutter is slower than the 
flash; if the right slit is higher, the shutter 
is faster. If shutter and flash are timed 
perfectly the slits are directly in line and 
a red line appears. 
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Hollow Wall Tile 



Lightness in weight is combined with 
strong construction in a tile brick which 
has two inner air cells, Its dimensions are 
twelve, by three and one -ha If, by three and 
three-quarters inches, being proportioned 
about the same as ordinary brick but hav- 
ing twice the face area. The cellular design 
provides air insulation and accounts for a 
reduction to almost half the weight of 



jjfa, >xl* 

quals Two Bricks in Size 
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Tile is as easy lay as brick and it CGi/era tsufee 
the area. Not* eeUuler design of 5<zmpt*£ at teft 



brick. There are fewer mortar joints to 
fill and it is claimed that one tile is fon- 
dled as easily as a brick, yet it is twice its 
size. It is produced in a wide variety of 
colors to take the place of face brick, but is 
supplied also in a “basic" color. 



Streamline Car Ferry for Lake to Be a Floating Palace 



Passengers and automobiles, as well as 
freight cars, will be carried on a palatial 
$2,000,000 car ferry being constructed to 
ply across Lake Michigan between Lud- 
inglon, Mich., and Manitowoc, Wis.* at a 
speecbef eiglileeSTTuIe^ah hour whelTfcrily 
loaded. Ten watertight compartments and 
a reinforced double bottom, for navigating 
heavy ice fields during winter months, to- 
gether with tw T o-way radio and repeating 
beam compass help to make it one of the 



UM 



most modern and safest ships on the Great 
Lakes, The cabin deck of the 4 00- foot 
streamliner will have a spacious radio- 
equipped lounge, separate smoking parlors 
for men and women, and seventy -four 
staterooms, each with controlled air cir- 
culation and furnished with upper and 
lower beds like those in railroad sleeping 
cars. Fifty-seven persons can be accom- I 
modated in the dining room, which, like 
the salons, \\ ill be illuminated by fluores- 
cent indirect lighting. On 
the upper deck twelve 
parlor suites will be fitted 
with showers. All fumi 
ture, wall partitions an 
the window and door 
casements are to be of 



I 



Passenger* enjoy ail modern conveniences and comforts on this car fetry 
designed to transport thirty-four freight cars as well as 

. QJfiJuusJ^ 



steel + rendering the ship 
fireproof. A 6 t 000- horse 
power engine will drive 
twin screws, automatic 
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.. Rrush is burned 

when heavy an cm. 
makes it safe, lop. Below, 
ut Ieft t CCC boy ptonting 
seedlings; right, ton- 
struetinsi fir*-cOntrol tifi r 
in southern pines with 
double moldboard plow 



HAUL BUKYAN wag the daddy of all 
lumberjacks* According to the fable, 
he invented lagging* designed and made 
the tools for it* He logged off the forests 
from Maine to Oregon- Farms sprang up 
on the land he cleared, while the finished 
lumber built our cities. 

Actually, Paul Buriy an was no myth. He 
was the personification of a mighty Indus- 
try. His fabulous deeds were those of a 
generation of lumberjacks, who cleared an 
empire to build an empire. Paul did ev- 



erything on a gigantic scale, but so did the 
husky young industry he typified. 

Paul Bunyan has a new job now, HeY 
putting back the forests he skinned olT with 
his mighty ax, guarding them against their 
mortal enemies — fire and insect. For dec- 
ades the U. S. Forest Service battled feebly 
to preserve our woodtmad, put back the 
trees leveled by fire and ax. But it was a 
losing fight. It needed a Paul Bunvan 
equal to the magnitude of the job. 

Seven years ago the Civilian Conscrva- 
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Lockout in Laixen National Forest scans 
horizon for tntohe t top* Center, ccHerfinf 
tttd from tulip poplar. Bottom, ranger 
fightr at edge of fir* t* stop lateral spread 



tion Corps was organized: and it 
immediately adopted i 1 mi Bunyan 
as its patron saint. With an aver- 
age strength of 270,000 men, it is 
reforesting the land on a scale to 
rival the lumberman's operations, 
Two billion trees have been plant- 
ed, That’s a lot of trees; enough, 
m one plot, to cover Connecticut 
and Ehode Island, And though 
many larger trees spring from seed 
smaller than grass seed, they can- 
not be broadcast over the ground. 
First they must be gathered. The 
CCC has collected a million and 
a half bushels of pine cones* 



threshed them for their tiny seed. 

It has gathered a million pounds 
of nuts and winged seeds of hard- 
wood trees, has dehusked or de- 
winged them. The seed cannot be 
planted direct in the denuded for- 
est. Most of the CCC planting has 
been done on tracts so burnt over, 
or cut over, that nature’s protec- 
tion has not been available. So the 
seeds are planted in beds, protect- 
ed from sun and wind and frost, 
until they attain the sturdiness of 
a few inches. Then they are indi- 
vidually pulled, transplanted with 
% v# * va * . A/ ‘ g 
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Ram** turn freer into rfrefef&nr, RcIoll\ quick 
use of portable pumpt prevent m a holoeautt, 
and ruffing a firebreak f/irpagfi uaoodx 



wider spacing, so their roots may develop. 
After a year they must be pulled again, the 
roots packed in damp moss for a trip to the 
final planting place, 

Aside from some southern pine planting, 
which may be done in plowed furrows, the 
planting crews are usually two-man units. 
One. armed with grub hoe or mattock, digs 
the hole. The other places u tree in each 
bole, packs earth around it. When fires in 
n single bad year denude an area as large 
as Arkansas* replanting by this method is 
a job to keep even a Paul Runyan busy. 



The other part of this job is to protect 
these new forests, and the vast areas of 
virgin and second-growth woods still re- 
maining. And they arc vast, there being 
in the United States 670 million acres of 
woodland— an acreage equal to the com- 
bined areas of Fiance. Germany, 
Norway, Sweden, Italy and Spain. 

To make these forests accessible 
to themselves as fire fighters, the 
CCC has constructed 104,000 miles 
of truck trails and roads — enough 
to girdle the earth four times. 
Forty thousand bridges have been 
constructed and 72,000 miles of 
telephone line erected to facilitate 
fire control. 

A few years ago forest fires were 
discovered by chance, located by 
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Duluth, destroyed $30,- 
000,000 worth of property 
and timber, snuffed out 
400 lives. For sheer fury 
it rivaled the Battle of the 
Argon ne Forest, then go- 
ing on 4,000 miles away. 

Today CCC camps dot 
our national forests, mak- 
ing trained crews quickly 
available, La put out little 
flics before they become 
big ones. And they have 
an imposing array of ma- 
chines to aid them. Small 
crews of picked CCC men 
constantly patrol forest 
routes by truck, on foot, by 
e a n o e, a n d in. air p la nes : 
carrying equipment for 
putting out smalt fires, 
carrying portable radios to 
rep o rt fires they cannot 
handle. Thousands of ob- 
s creation towers have 
been erected, from which 
fires may be located accu- 
rately, When a fire is off 
a trail, horses and mules 
are transported in huge 
trucks, nine mules to a 
truck; the mules then pack 
the equipment across 
country from the nearest 
point on the road. 

Fire fighters are moved 

{Continued to page 1I4A) 



guess. Travel to the scene 
was by foot or horse or 
canoe; and the few men 
arriving had only hand 
tools to fight the blaze. 
Under th es e ennd a tions, 
forest fires were truly of 
Paul Bun van pro port ions. 
In August 1910, a strip of 
woods 130 miles long, 
t wen ty to thirty - five miles 
wide was destroyed in 
Idaho, seventy-four fire 
fighters perishing in the 
flames. In October, 1918, 
the Cloquet fire in Min- 
nesota wiped out that 
town of 12.00(1, threatened 



Top, iuci.il iitg a bed of seedlings. Center, spraying pines to hill their tri- 
sect enemies— in this cose a needfe miner m/eifotipn. Sei/en-fa/i stripser 
at tifprs field of lirur^ td give yovng trees a i/iance 
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Photoflood with Black Neck 
Stops Escape of Stjay Light 



which is safely insulated and easily car- 
ried in vest or overall pocket. When the 
voltage is unknown the setting is placed at 
600 volts and adjusted until its incandes- 
cent test lamp burns with normal bril- 
liance. In this way it can be used as a volt- 
meter. The smaller of the twin units has a 
needle, retractable like a pencil lead, for 
piercing wire insulation to make a test. 

K . f < 

Portable Unit to >eodorize Air 
Works Like a Gas Mask 



Cocoanut -shell carbon, such as is used 
in gas masks, is the absorbent element in a 
p n table unit which removes all odors from 
the air in a room* Self-contained, it plugs 



Pointing to black coating an neck of phataftoad tamp 
that keeps tight from ei bachfiring” into camera lens 



Self-reflecting photoflood lamps are u v. 
produced with black necks to prevent 
stray light from escaping backward or to- 
ward the sides. This was found desirable 4 
because amateur and professional photog- 
raphers sometimes place the lamps very 
near or just ahead of the camera. The r 
black outer coating extends two inches* ■ 
from the lamp's base to a point where iW - 
overlaps the interior reflecting surface. 



u Pocket Pencil" Circuit Tester 
Also Indicates Voltage 

Any electric circuit from six to 600 volts 
be tested with a “pocket- pencil ' set 






Fan draws the roam air through portable unit con* 
t aiming: eowmut -* eaffjijrt removes odors 



into any alternating-current outlet of 110- 
220 volts* and has a fan to draw the air over 
the carbon elements* It is designed for 
kitchens, offices, washrooms and other 
small rooms lacking air -distribution ducts. 



CiAutomobile makers use a million dollars 
worth of diamonds yearly for boring, drill- 
ing and finishing auto parts* 



Smaller of the two circuit-testing units has a re- 
tractable need if* for piercing insulation of wire 
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Superfast Camera ‘Freezes’ Runners ih Action 




Strained expressions 
and complete details of 
the muscular act ion of 
r 11 n n crs, c lea re r a n d 
sharper than ever before 
seen in a picture, are vis- 
ible in a photograph made 
with an exposure of 
I 30,000 of a s c c e u d, 
whereas the average 
newspaper camera is lim- 
ited to 1 1.000 of a second. 
The picture, taken with a 
new high-speed photo- 
graphic process developed 
at Massachusetts Institute 
of T e c h n ol ogy , mm the' * 
first attempt to apply it to 
a public event. - * * 

New high-speed photo-*" 
graphic prates, s t used far 
the first time in retard- 
ing « Fi't-nf, edHjjAl 

strained expressions of 
runners and shews ac- 
tion of thdr muscles 
which Would be missed 
by ordinary cameras 
used h_v newspaper pho- 
tagraphsts. 
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DieselV Two -Way Power Stroke Reduces Its Vibration 




P 
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Exerting both an upward and downward 
power stroke simultaneously, a Diesel en- 
gine developed by a mechanical engineer is 



* * 



claimed to reduce vibration more than 
seventy “five' per cent by relieving the 
crankshaft of much of the pounding ex* 
periencod with most Diesels. The 
piston operates within a moving 
sleeve, both being connected to 
the crankshaft with connecting 
rods. When the explosion takes 
place between the two, it drives 
the sleeve upward and the piston 
downward, thus producing a dual 
power impulse, one on an up- 
stroke and the other on a down- 
stroke* Using the now construc- 
tion, two lightweight engines have 
been designed, both of which have 
spark plugs for starting because of 
their lower compression. One of 
these Diesels weighs fifty pounds 
and develops five horsepower. 
The other, weighing about thirty- 
five pounds, develops two and one- 
half horsepower and is said to be 



Sketch of engine, «f rigfat, shows how piston rides in 

}l9<r 
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Drastic changes in me* 
ing design appear first 
in miniaturr At the 
tmfi Lou Meyer is 
study ing the scale 
model of o proposed 
rear-engine racer; no- 
tice the streamline 
" pants ■** behind its 
wheels.. Bottom, a pit 
crew funnels gas info 
f/ie fan A during a half * 
minute stop 



r * fi y Lou Meyer 

•4J / 7 OPS 

r PHlS year will bo my first oppo 

to watch tlio 500-mile Memorial uay 
race at Indianapolis although I've been 
present at every U 500* T since 1926, That’s 
because, aside from two limes that T was 
busy in the pits. I've driven a ear in every 
race and you can’t watch the race from a 
driver’s seat. This year I’m turning my 
car over to Bob Bowes, and Rcm Mays is 
going to drive it, I won't compete. 

Why? I've raced 5,200 miles on that track 
and have won three firsts, a second, and 
a couple of fourth places. Possibly I could 
win again but I seem to have lost the thrill 
of it. That's isn't quite the way to put it 
because there are plenty of thrills in every 
race, not all of them pleasant. Take last year, 

I had a lap and a half to go. Just another 
hundred seconds and I would collect $10,090 
for second place. I stole a fast look at my 
left rear tire, going down the back straight- 
away, and when I faced forward again the 
truck wasn't there. The inner guard rail was 
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Center, midget curs piling up after hading driver uJenl 
mt<f a s hid, Rat, tom, checking tires in preparation for 
} ndinnapolia Aussie 



CW r, rnsfrument pan- 
et of r ac ins car- Large 
dial at right give* un* 
gine revolutions in 
thousands pet mrnu^L 
Tap, working over 
Masseratti cur in ln- 
dianapaUs pits 



right in front of me and I was 
doing 120 miles an hour, The 
ear went through the fence and 
landed in the infield with a bent 
front axle and damaged body. 

I’d gone into a slide on the slick 
track just as I looked around at 
the tire* 

I’ve been lucky. I wasn't hurt 
at Altoona in 1929, the time Bay 
Keech was killed when he hit the 
steel guard rail and it folded out 
across the track* Five of us piled 
into it, I was going 130 miles an 
hour when I hit* The steel rail 
sliced Ihe front wheels right off the 
ear yet I wasn't scratched* My only 
injuries in fifteen years of racing 
were a broken shoulder and some 
broken ribs that 1 got when my car 
turned over in a practice lap in. Los 
Angeles a long time ago. 

You/d think I'd have a lot of inside 
tips on how to drive to win but 1 
haven't* My idea is that fast compe- 
tent driving comes natural to some 
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people and not to others. It's all in the feel, 
and most of the things that a driver learns 
on a track will be self-taught. A lot of 
practice isn’t going to help* at least it 
wasn't necessary for trie. I think that to 
enter every race that comes along just for 
the experience is poor judgment. In my 
case I rarely drove more titan two or three 
times a year* and since 1933 I raced only 
in the Indianapolis classic. 

In an automobile race the winner gets 
Ihc big purse. His car is. virtually as good 
as when he started and he has his health. 
If you lose you get no money and you may 
find yourself in the hospital and have an 
expensive wreck on your hands as well. 
My philosophy has been to race only when 



the possible prize money is 
large enough to offset the odds. 

A lot of young drivers make 
the mistake of racing against 
the other cars instead of against 
time. Especially in a long race 
they should be trying to finish 
the distance first instead of 
dueling with other drivers. It 
doesn’t do any good to lead the 
field through most of a long 
race and then hit the fence or 
blow a tire just before the finish. 
For such a long race as the 
"500” its good strategy to fig- 
ure out what driving speed the 
winner will have to average and 
then get up to that speed and 
stick on it Some of the other 
cars w ill go by you but the lead 
will drop back to you later on if they are 
forced out with mechanical trouble. The 
faster you go the more you punish the car, 
so it s safest to go no faster than necessary. 
If a ear or two are still in front of you to- 
ward the end of the race, you arc still 
close enough to go after the lead. This 
isn*t an infallible system, but it is one that 
works better than any other. 

If you are a good driver you will find 
that mechanical trouble holds you back 
more than anything else. The three times 
I didn’t have mechanical trouble at In- 
dianapolis I won the race. Once a cotter 
pin pulled out of the foot throttle assembly 
and I had to go to the pits; another time a 
set of gears in a sixteen-cylinder engine 



Right, sfruifmB n 
rutj'jii* fa r in th< pit s. Ci'rcfc, Gtiorfte Baiffy rrr 0 rear-sn j'trte far 
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leak. Fve worn out from one to as many 
as five tires during a race. The most ex- 
asperating experience was with a car that 
had cooling trouble* The water would start 
to boil in less than twenty -five miles, so 
every ten laps 1 had to pull into the pits 
for water, finally winning fourth place* 

The best safety rule I know is to stay 
out of traffic, - That’s hard to do on short 
tracks but whenever I can 1 like to ride by 
myself. I’ll deliberately slow down to 
avoid joining a bunch of cars up ahead, and 
wait long enough for them to string out 
before overtaking them. You can’t tell 
when a car is apt to skid and you don’t 



want to be hub cap to hub cap if one docs. 
If I were a young driver today, anxious 
to go, I think I'd pick the midgets, There 
isn’t the money in the big cars that there 
used to be. Real estate ts too valuable now 
to be tied up in the large acreages required 
for big tracks, especially since half the 
ground must be reserved for par king. Most 
drivers of big cars who follow the dirt- 
track circuits don’t average much more 
than $50 a week. Even an Indianapolis 
winner who may gross $45,000 will have 
most of it spent almost before he wins it. 

{Continued to page 122A> 




Tap I l£ft t double spring Suspension at front of racing car, Right, tixtetrt-cylinder engine used in Bob 
AVunson'i car. Potf'&ffl, attendants rushing to aid af midget Car driver caught beneath Wrpcfaagt 
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Photo-Print Density Scale 
Tells B est Exposure Time 




From (esf print madt r Mraugft Jtfifi'tj'-ICff/t {frffc, 
photographer uses best -exposed segment as gwdc 






To determine the proper exposure time 
and the correct contrast grade of enlarging 
paper for a projection print, there is a new 
density scale, a four-inch transparent disk 
divided into ten numbered sectors. A test 
print is made with a sixty-second expo- 
sure, with the scale covering the sensitized 
paper. When the print is developed, the 
exposure time can be read from the best 
sector. Study of details also shows the 
proper grade of paper to use, 

i*i — 



Exerciser for Weak or Lazy Eyes 
Forces Correct Reading 



People with eyes that are weak, ineffi- 
cient or lazy can be trained to read cor- 
rectly with an eye exerciser, called a 



metronoscope, that unrolls reading matter 
systematically. Eye muscles of the patient 
are exercised and reconditioned by looking * 
through special lenses, or prisms, at a line 
of wo ids. Three shutters open and close in_ 
dose sequence to expose only a third of 
the line at one time. This forces the sub- 
ject to read properly, because it is impos- 
sible to pause or retrace what has been 
read, Reading speed can be increased 
gradually by speeding up the roll 

/J# 

'Staircase* on Headlight Reflect 
Eliminates Glare 

Glaring rays from headlights are trap t 
and directed downward by an auxiliary 
reflector in the shape of an inverted stair— ; 
case. It fits above the light bulb and be-^ 
hind the lens. The action is simple. All 




Auxiliary r effector flfuux light bulk catches glaring 
headlamp rays and throws them downward to road 




Exerciser shows one-third of the line at a time in 
order to train inefficient eyes read correctly 



* • 



rays shooting upward from the bulb are 
caught by one of the facets tilted to receive 
them, whence they are reflected to other 
surfaces of the reflector which aim the 
beams squarely in the road. 

Ki W — 

Wood-Pulp Waste Is Converted 
into Alcohol, Oils and Resin 

Chemists of the U. S, Forest Products 
Laboratory have found a way to turn the 
waste wood-pulp liquors of the paper 
mills into commercially valuable alcohols, 
oils and resins. Fifty to sixty per cent of 
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Evening 1 'home work” 
of a Montreal modelm a le- 
er through five months 
consisted of building a 
house from 10 f 000 burned 
matches. There isn’t a 
nail or a pin in the one 
and one- ha If story struc- 
ture. Three cans of glue 
hold it firmly together. 
Th e open-air gunroom 
even has chairs made of 
matches* and a tiny rug. 



■f or oof- 



Model of tuxuriauz net-tin iintrr ituit is designed 

ryirtg fjrr jq, hrif rati hi- converted into On air fitting farrier if needed 

Fast, luxurious ocean liners* recently designed for the 
United States Maritime Commission, are intended primarily 
to serve peacetime needs* but can be converted into fully 
equipped airplane carriers within a short time in case of' \ 
emergency. Planned for operation between San Francisco 
and the orient, the vessels will carry 1,000 passengers ancj 
have a speed of twenty-four knots. With a displacement of 
over 30*000 tons* and a length of 7 GO feet, the ships are said 
to be larger than any ever bqil^ln^lrn^'i' 



ica. 



/ 



Spark-Plug Action Speeded 
by Adding Ore to Electrodes 



Inside the open-air fufifoeiti at right 
*ir“e f/icji'i-Sj plso mode of m atehe$ t and 
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hand -pointed ruff 

Or- ) 

X Q, 



Engine acceleration is speeded v 
up and greater economy of oper- * 
ation is possible, it is claimed, by v \ 
new spark plugs which contain'- 
polonium in their electrodes. This 
substance* which was discovered 
by Mme. Curie, emits 4*000 times 
as many alpha rays a second as an 
equal amount of radium, and its 
use in plugs is said to break down 
the air between the positive and 
negative electrodes in a manner 
that helps instant sparking. 



£ 

* 
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the wood substance here- 
tofore has been wasted* 
frequently polluting the 
streams into which it was 
dumped. The experi- 
menters discovered that 
by subjecting wood chips 
or sawdust in water to 
alkali and hydrogen with 
a nickel catalyst under 
high pressures, they could 
obtain methyl and propyl 
alcohols* an amber resin 
that may be used for plas- 
tics and lacquers* and 
various oils* and still re- 
cover pulp cellulose for 
making paper. , A 

TenThousandBumt 
Matches Build and 
Furnish House 



Vessels Will Be Convertible 
into Plane Carriers fpr Navy 





M 



Toothbrush Holds Powder 

Enough to Last a Week . 



Tooth powder being pyifirJ fropi handle of bririA 
that holds a wceit's supply. Note ?(ip flipped to side 

Tooth powder is carried conveniently in 

a reservoir built in the handle of a tooth- 
brush which is handy for travelers. At the 
tip of the handle a cap is flipped open for 
pouring powder into the hand, and is 
closed with another flip in the opposite 
direction* The brush can be removed for 
replacement* and the handle will hold a 
week's supply ofclcntifrice. 

Q irk 

* Merry^ Go' Round for Tricycle 




Whirls as It Is Towed 




Spinning around and around as it moves 
forward, a tub-sloped trailer that can be 
coupled to any tricycle offers a new kind 



L ^ 

\sj 



V 



Trailer for trie ye It gives a mmySP-rnunJ riftf to 
child in rear, spinning once every thirty feet 




i ^ * 




of riding amusement for children. The 
merry- go -round action is not fast enough 
to make the child dizzy or sick t one turn 
occurring in a distance of about thirty feefv 
By pulling a lever the mechanism may he 
disengaged to stop it from rotating. 



Twin Paint-Pot 1 look for Ladders 
Holds Two Pails in Easy Reach 

Two paint buck- t 

ets containing dif- ^ - i 

ferent colors can _ 
be hung on the \. V; 

rung of a ladder ■ y, 

within convenient If 

reach of the paint- ^ r I 'l 

er, with a patent- 
ed double hook f— 

having a peculiar 

twist. With this J/ * ^ 

hanger it is not ^ | H 

necessary to reach ™ 

through the rungs or around the sides ifl 
dipping a brush, since both pails arc sus- 
pended at the right of the worker. 



Suctiop Pulls Grass into Mower 
and Away from Obstructions 



Air suction helps this electric lawnmoure r draw graft 
into its cutters when trimming town near obstacles 



Trimming grass that grows near shrub- 
bery, walks and buildings is accomplished 
easily with an electric mower that creat£sr"v 
suction to draw the grass away from ob- 
structions and into the cutters. A rubber 
burnpe^ pjre vents marring of objects on the 
lawm, and any small stones in the way are^/_ 
deflected by the bowl -shaped head. 
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Coin in Slot Buys Coat of Sunburn Protection 





may; 104 a 



things that cun ti# piirc/insttf from 
coin machine* • is ■'■nn£>Hrn prat ection. 
The patron is admitted to « locker, u£ 
nf top of page, right, where she cun 
xpray her face and arms, or entire body, 

With <1 rinn.ij-ri'tfltpFlg od lotion which hot 

only guards the shin tram wun's rnys hat 
rrpefs fliev npiJ rnsccts. To its left is 
an airplane shoaling gallery that tires 
electric "Wiffy” at planes flashed on a 
screen; a direct hit brings down the ship 
m a blase of flushing lights, scores betng‘ 
registered an a board tif? ate the machine. 
Another nrurcomer in the held, center, 
consists of a microphone that may be at- 
tached to a coin-operated phonograph, en- 
abling you tfy j ting or speak through the 
must c machine, cither uxith or without a 
retard accompaniment. Bottom, left, a 
slot machine where golf balls art’ putted 
into a cup and then Jr-ijp inf a scoring area 



it a a cih una then amp 




Portable Cool-Light Printer 
Duplicates Line Drawings 



onstratq how simple it would b^ to bulk 
it, one furniture dealer mounted an ordi 
nary easy chair on a three- wheel scootc: 
chassis. If desired, he explained, an elec; 
trie motor can be installed to power it 



Bombing Plane May "Hide tn Sun* 
with Aid of Optical Instrument 

Developed to help scientists detettrtm*? v- 
how much sunlight is absorbed by the, \ 
earths atmosphere* a tiny optical instru- - . 
ment is being investigated by army ail ' 
corps officers for possible use by pilots of. ' 
bombing planes. With some slight changes 
it may enable the pilot to keep his planes^? 
directly between the sun and the object he ( J 
is attacking, thus making it difficult foe \ 
ground defenses to learn the exact position 
of the ship. Worn as an eyepiece, the ap- ' ■ 
paratus has been used in a plane that soars " 
to a point between a ground observer ana 
the sun, both pilot and observer making 
^observations of the surfs radiation. Any s ^ 
difference between 



A'/nf exposure of sensitized stencil in print 

er prepares it for reproducing line draining* 



Line drawings can be reproduced in 
quantities from a dozen to hundreds with 
a portable photochemical printer an- 
nounced recently. It uses a cool tight of 
low wattage, brilliant and unvarying In in- 
tensity. A sensitizing solution is brushed 
on the mimeograph stencil sheet, allowed 
to dry, then the sheet and the tracing to be 
reproduced are' placed in the printer for 
nine minutes. Development with a damp 
sponge finishes preparation of the stencil. 



the two observations 
would be caused by the intervening amount 
of air and water vapor. ^ 



Taxidab with Disappearing Top 
Allows Rider to Sit in Open 



Upholstered Chair for Invalids 
Rolls on Scooter Chassis 

Greater comfort could be provided for 
invalids by using an upholstered wheel 
chair instead of the common type. To dem- 



At request of passengers* Cab driver roiU bach the 
roof over the rear seat and if disappears in body 



Passengers in the newest taxicabs can * 
ride in the open air. A turn lever at the A 
driver’s right rolls the top from over 
rear seat, and it disEippears into the body. 
Several safety provisions are also featured ^ ' 
in the 1940 cab. A telltale light on the ir^ ^ 
strument panel warns the driver if a rear"' 
door is not tightly closed; an attachment V 
prevents the car from rolling backward ^ 
downhill if the motor stalls; a buzzer warrifr r 
pedestrians behind the cab when its gear A 
shift is in reverse, and a sponge-rubber 
head bumper protects passengers if a sud- 
den stop jolts them from the rear seat. 



Invalids would enjoy more comfort if wheel ehair? 
Were upholstered like the one illustrated above 










I 

Left, cmf <5/ the finished murdls made fry faruing a jrcen*; in ordinary linoleum. Right, tap, 11* 



tint xit$ right on the tine team as he cuts out a figure; bottom, this design cn Us for raised relief 



low relief, but where the murals call for 
raised reliefs the Individual figures are 
carved out and then glued on the face of 
the mural. An assistant smooths out the 
7 grooves and lines, and gives the surface a 
5^ thorough scrubbing, after which two coats 



of special white lacquer are applied with a 
spray gun. Color effects are worked out 
with metal leaf of gold, silver, copper, alu- 
minum and palladium. The panel is rubbed 
with stain, pumice and rottenstone, then 
polished with auto finishing wax. 



'\ Infrared Meter Tells Temperatures of Objects at Remote Distances 






Temperatures can be read at a distance 
with a remote thermometer that measures 
wave lengths of invisible infrared radia- 
tions. When a reading is made, reference 
to a conversion ctyart that oomnires it with 
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-hart that ffOmparcs it with t 

UU - A 



readings of boiling and freezing points will 
tell the object’s temperature. The new 
instrument is used with a small telescope 
and measures temperatures from 100 de- 
grees below zero centigrade to boiling point. 



^ Lla Jl5 

Murals for Liner Carved by Han 



Hand -carved murals that will 
decorate the new United States 
Lines ship "Ag&eriiga” are cut in 
linoleum 'before being installed on 
(he walls. The artist and designer, 
Pierre Bourdelle, uses tools of his 
own design, and io make the lino- 
leum more pliable, a portable 
heating lamp is focused on the 
work. Ah of the decorations are 
carved from commercial brown 
battleship linoleum, six millime- 
ters thick and supplied in rolls 
two yards wide, such as might 
cover the floor of an office. Hough 
chalk sketches are prepared as a 
guide. Most of the designs are in 



/ 




Miners Hew Vast Caverns from Veins of Salt 













Salt miners aid n't have far to go /or build - 
in£ material far the mine office, above; 
t,l3T feet beneath fh# city of Detroit, 
Mieh. t it it bmlt entirely of rock-salt 
blocks \ H i ! air, on operofor ihroti-'s a lever 
dumping a Carload of salt, which then 
pours down a chute into o giant crusher 









■ liWW 

UBu? ~J f. 



V rtf. 



4 it 



* - 






Scene sr at left are deep underground at 
A very Island^ Jf.a. + where mi ling since 
fievalutionary War time if has hollowed 
vast eaves in the thickest salt veins rerr 
discovered* Drills have stink 2,200 feet 
without reaching bottom of solid rock sol(. 
At top, powder men hundreds of ft ft be- 
low ground work from ladders high above 
floor, fiat tom, sixty~foot ** pillar of salt" 
supports roof of rum*. Evaporation from 
subterranean salt spring t left tbit deposit 



T 



Courtesy truer national Silt Co. 
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Steam 



By 

Roderick M. Grant 



X\r I T H more than a 
hundred birthdays 
behind it, the old iron 
ho r se i s still spring in g su r- 
p rises on the folks who 
thought it was ready for 
the museum* Feeling the 
spur of competition from 
that handsome "baby” of 
the automobile, the Diesel- 
electric streamliner, the 
steam locomotive has sim- 
ply lengthened its stride 
and matched speed with 
mure speed. 

Over the fastest 1, 000- 
mile railroad route in the 
world there's a daily duel 
between steam and Diesel, 
Every summer afternoon 
at four o’clock a husky 
iron horse hauls the “Col- 
umbine" out of the Chi- 
cago terminal of the North 
Western and Union Pacific 
linos, Denver-bound. A 
couple of hours later the 
smartly tailored “City of 
Denver” with 3,600 Diesel- 



Top, inserting Scam If S 2 Steel 
tube* m tufcc iArrt rtf toeatnotire 
boiler. Right, the “City of Den- 
ver" hits tin face washed in Den- 
ver yard. flelpu of a 
modern freight IciSfljofft'e 
TOP riioto on 4 iJ tawing 
toiirtcsy es sicvl News 
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electric horsepower in its stream- 
line nose starts on the same trail. 

A year ago the steam train 
chugged up hill to Denver, 1,048 
miles, in a lazy thirty -two hours 
and a quarter. Today the same 
train sprints the distance over- 
night in just over seventeen hours 
— its time cut almost in half, and 
only an hour slower than the 
streamliner, 

Not long ago a single steam lo- 
comotive pulled a standard train 
2 r 227 miles from Los Angeles to 
Chicago in forty-nine hours — the 
longest continuous run ever made 
by a steam engine in regular serv- 
ice, With ordinary servicing that 
engine could have turned around 
and repeated the trip. 

What’s got into the old horse? 
W. C, Dicker man, president of the 
American Locomotive company, 
says a modem steam engine has 
136 per cent greater power than a 
locomotive of the same weight 
and driving axles twentv-fivc 
years ago. Tougher steel alloys 
and welding permit higher boiler 
pressure. The new steam stream- 
liners of the North Western that 
whisk the ^Columbine 1 from Chi- 
cago to Omaha in twenty minutes 
slower time than the Diesels, carry 
300 pounds steam pressure and 
enough fuel and water to elimi- 
nate three servicing stops. Roller 
bearings and sealed lubrication Jet 
the engineer forget his oilcan for 
a thousand miles. Except for the 
fact that a different type of fuel is 
burned west of Omaha, the same 
412,000-pound iron horse could 



fop to fro Horn ., 1 repair crew work on "iron now stoker feed* coat from front of fiirtftr; North "West* 

em^Union Pacific ^Cpfinnipinf ' 1 on C hicago- Denver run; dual passenger-freight locomotive of North Western 
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and you seldom get two on-* 
swers alike. Its like as king 
whether he prefers gravy or 
maple sirup. It depends on 
what y on 1 re us in g it f or . You 
can buy a modern steam lo- 
comoti ve for ar on n d $ 1 75.000. 
A Diesel -electric costs near- 
er a half million. Each will 
deliver about 4,000 to 5,000 
horsepower at the rail, haul 

(Continued to page II 8 A 1 



stay in harness all the way 
from Chicago to Denver. 

You hear* a lot about the 
Diesel’s fuel economy. The 
“City of Denver/ 1 for exam- 
ple, burns around 1,153 gal- 
lons of fuel oil between Chi- 
cago and Omaha at five and 
one -half cents a gallon — a 
fuel cost of 563 for the thir- 
teen- c a r, 3 ,600 -hors ep ow e r 
train. Well, the new steam 
1 oc cun ot i ve 1 lauls thirteen 
heavier steel cars the same 
distance on thirty -eight tons 
of $1,75 coal, a fuel cost of 
$G6,50. Not much difference, 
after all! 

Ask a railroad man wheth- 
er he prefers steam or Diesel 



One man tounng far, fop, 
demonstrates smoothness of 
roller bearings. Lf.it, Chicago- 
Afrnn^upoJ'iir JitrcarnfrfU’ “4fl0' r 
has a 4 r OOO-h a rue pa wer Die - 
sel-elecfrie tocomPti vc+ H at - 
tom, changing track# in Uniur i 
Pacific Denver yard 
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jYt»f many people i could df- 
fj^rrptWy chop 11 hole in the 
• ce and plunge in tor a mid- 
winter dip, hot that's lihat 
one Washington, P, C. t citi- 
zen did. }l uwsn^ for n 
but to demonstrate what to 
do for the luckless victim oi 
thm ice , At upper Ji*f£ h« ii 
shown plying uti tut orr the 
Potomac in preparation for 
his cold P tune vi ci f right, 
the dr/nfinsimtum ot proper 
rescue methods begins. The 
first rescuer attaches ti cun 
It j a rope arourirf his 
Waist and throws the buoy 
to the ice victim to sustain 
him us he struggle* 



Once in the icy water, the 
''victim’* had no Jcfirt fa 
stay and it treis up fo the 
Washington police to get 
him out without gains 
through the ice themselves. 
While other police watched 
and cameras recorded the 
safety demonstration, the 
police followed l he can buoy 
with a ladder pushed to the 
edge of the hole. The Vol- 
unteer victim grasped this 
and was pulled forward ta 
hrm ice w here he started 
climbing oat- The ladder 
Was a rod fa ovoid adding 
Wright- bfcjct the police 
farmed a human chum, crept 
acjf and dragged the victim 
to safe and solid ice 
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300 -Mile Air Liner Will Fly in Substra 




Draining t tf Pan American Airuiay« p & u ft st r*j f ns ptic re 
urilJ m ahe Right «nJ nos Aires i 

Plans have been completed for a new 
substratosphere transport plane which is 
designed to operate at a speed of 300 miles 
per hour and is expected to reduce from 
five days to two the scheduled flying time 
between Miami and Buenos Aires. Pan 
American Airways have ordered three of 



plane, pulled by four J ,200 - horse powc r engints, that 
n l«o days instead af four days required at present 

the ships to be built by Lockheed Aircraft J 
corporation. Each plane will have four . 
1,200-horgepower Cyclone engines, and 
will carry thirty passengers in super- 
charged cabins for a distance of 1,500 miles. 

The three new airplanes probably will go 
into service during 1942, 







Locomotive Is Jtun by Remote Switch Like Toy Train 

\ l » / , . r 

Operated by remote control from a point cording to the will of the operator. It 
alongside the track, a new fifty-ton electric an industrial engine, powered by a stor- 
locomotive starts, stops or backs up ac- age battery that drives a General Electric 

traction motor on* each- of Tti two 
axles. The locomotive is used for 
spotting bottom-dumping coal cars 
over a conveyor belt* where the 
coal is emptied for delivery into 
the plant of a large light and 
er company, three or four trains 
about nine cars each being han- 
dled daily. The operator stands on 
the ground where he can see that 
each car is spotted properly be- 
fore unloading. Control is man- 
aged through 600 feet of cable 
seven separate conductors. This 
cable unwinds and rewinds on a 
reel as the locomotive moves, and 
if it attempts to travel beyond the 
length of the cable a puli- out plug 
stops it automatically. 



Man at Mwiteh beside track controls electric locomotive through 
long cable, Extra set of controls permit* operation muithin cab 



CSeventy-seven new airports 
were added during 1939 to bring 
the United States total last Janu- 
ary 1 to 2,451 t including 171 sea- 
plane bases^ and .anchorages. 
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ICKING up his telephone, the motion- 
picture director dialed James A. Gib 
bons in the shop department, 

“Jim,” he said, '‘we have a story that 
calls for a submarine to be rammed and^ 
sunk at sea. Naturally the navy won’t let ^ 
us use a real sub, so see what you can do, T1 ^ 
Gibbons got busy with pencil and paper \ 
and a couple of days later Warner Brother*' 
went into the shipbuilding business, as 
sembling a submarine that would cruise o 
the surface, submerge, fire torpedoes an 
maneuver like a real war vessel. It wa£ 
twenty -six feet long* scaled one Inch 
the foot, and instead of a crew It carrldd 
electric motors that filled and emptied tlae ’ 
ballast tanks* turned the propellers, a^id ^ 
discharged two-foot aluminum torpedoes/. ' . ^ 
Cables trailing out of sight in the wafer* 
led to a control panel that enabled one' 
man to maneuver the miniature boat. In 



rop, traveling shadowgraph machine srmsjieifcs * ffecl 
of tttufion on ICrcc/t. Bottom, “atom chamber” - 
Ruck Rogers film- Right „ arranging miniature pta 
for shots that make it appear full site 



the motion picture the craft w + as so realis 



:yu 



tic that navy officers almost wondefed 



cn 

nt 



whether the studio had gotten its hands) 
a full-sized submarine. 
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MADE BORDER 




Four J+500-frj.l. 
r.i i . ks. eltct rica 1 1 v 



hincc 



Cafcadlni; water 
attains 45 m.p.h, 
spcEid v 



fop, filming actors in 
front of serein CP 
Lt/hth moi;ti> of clouds 
ut iCu js projected. 
Cirde j storm-at~scn 
scene on Universal 
stage . fi t g hi . ding mm 
showing Jeoi+j storm 
effect : jf flf* prod tired 
in studio tank 



How soon could you invent an ar- 
rangement that would permit an actor 
who had never used a bow and arrow to 
unerringly smash a light globe thirty 
feet away? How long would you need 
to devise an octopus that you couldn't 
tell from the real thing on the screen 
and that would perform the way you 
wanted? What would you use for 
“breakaway’’ glass for a store window 



ftC(0C , 0 L Kiit rt*trv»>ii I* 1 * 1 ttiiiljtij; 

V1-.T.VL lartk*. I\l*h l^LPtlon operated 

five s^LLiflJi fiJf F4if 1 14 i Efe.|* EAltkF 



‘'ten; 



I tin -Ion 
tul)iikal 
replica <jf 
pjrt lH ,^Fiip / 

\A 



bc.ini 



ir-J-mk - 



SpiLUvay 

trough m 
l Ei_H over- 
Jl.n\ want 



nuoyauev [sinks 
for hCL-jJilUks <— 
.ithI niitnral 



■nation 



I \ vqraulu 
j,iL-lui [ill ^nii 
roll vessel 



Fir* parked outsidf to provide steam 

m hc,iT water c« comfortable rentpentuft 



Rrinnitced tor^rete Urk M h\. 1 00 
£cti S i L’-lr J in:. HlOC.OCC ftjils. v jiilt 
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something brand new. The 
invention may never have 
been thought of before and 
may never be needed again 
but it must be ready on sched- 
ule. It takes a rare combina- 
tion of technical background 
and inventive genius to hold 
down such a jjob. 

If you haven't found a way 
yet to help the actor smash 
the light globe with an arrow 
Gibbons will explain how it 
was done. He simply attached 
the arrow with tiny hooks to 
a wire so thin that it was in- 
visible on the screen. The 
wire was stretched directly to 
the bulb and when the actor 
released the arrow ii flew 
along this track to its target. 

The animated octopus took 
considerable thought and the 
inventors solved their prob- 
lem by using a rubber octopus 
filled with compressed air* 
manufactured so that the ten- 

T up. section of ,l apaee ship 1 * used in 
find' Rogers movie* Circle* scale 

moJirisr of boats used iff Aer<Fnin|[ 
full- site effect* on miniature Stage 
set. Their use cltmm-'tes attempt a 
to film dangerous xtorms Fit sen. Be- 
low, twenty* six foot submarine built 
hy Warner technicians. It sub- 
merges, cruises and fires torpedoes 



through which a car is to be driven? Put 
problems such as these to the men in the 
shops of a motion -picture studio and they 
will not only have the answers but the 
completed instruments or materials ready 
when the director needs them. A dozen 
times a week or more these master minds 
of the movies are called upon to invent 



taelcs would writhe and squirm as the air 
pressure was varied. To get the ‘'break- 
away T glass for the store front Gibbons 
discarded the sugar-candy mixture from 
which harmless movie glass is usually 
made. It wasn't strong enough for the big 
pane required, and Gibbons finally found 
a transparent phenolic resin solution that 
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Right, Jj eji J difij; mfni<i(ure 
ciij' /or ^nf-^E«/unce Fftj" 
line s/K}/.f. fie/ou.', 
mun-o’-tfar td(n|f built &t 
tt'arnfr tiros. It mtastrreK 
130 feet and is built in 
/uwjv« fitfJinns, Cirr/e, 
xtaur bands roc bin 1 / wheel* 
Ittxs has in which 

scent’s are being filmed 



was just the thing, poured out 
in flat sheets and allowed to 
dry. It shatters easily and its 
dull edges are safe to actors. 
Most movie goers know that 
because of the impossibility of 
filming storms at sea such se- 
quences arc usually made 
right in the studio. What they 
don't know is the tremendous 
amount of engineering skill 
required to mount the movie 
ship on its jacks and rollers 
and to set up the water chutes 
that dump tons of water on 
deck at exactly the right 



times. Such a storm can be turned on and rich Pictures that portray the future give 



off at will but it is a real hurricane while 



them a chance to create all sorts of weird 



it lasts and the actors in front of the cam- 
era take severe beatings* 

Technicians at Universal occasionally 
have a chance to let their imaginations run 



effects but their futuristic machinery usu- 
ally has to have some sound scientific basis 
or must follow some scientific theory* In 

(Continued to page 1£6A) 
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Radio * Weather Prophet’ Sounds Storm Alarm 




i460i?e r ccnfrof panda in opifttiians office; left, 
Watching neon tube that ularni of storm 



away as 100 miles the electromagnetic dis- 
turbances that accompany a storm; a tiny 
current travels over 150 feet of wire, passes 
through a photoelectric amplifier and acti- 
vates relays that ring the chimes and light 
the neon tube. Distance of the storm can 
be judged from the rapidity of the bells. 



Engine Analyzer Aids Tune-Up 
by De-Gumming Sticking Valves 

Roth analysis of engine troubles and 
correction of some of them are accom- 
plished by a portable analyzer and tune- 
up instrument. With a system of switches, 



One hundred miles to the southwest, a 
"storm moves toward New York City. 
"Chimes ring faintly in the Manhattan op- 
erations office of the Consolidated Edison 
company, and light flickers in a neon tube. 
As the disturbance comes nearer the city, 
the neon coif bums brighter and the chimes 
ring an insistent alarm. Operators watch- 
ing the panel call the generating plants, 
notify them that a storm is on its way and 
additional generators must be wanned up. 
These huge generators need as much as 
two hours to warm up for action, and the 
automatic radio “weather prophet,” only 
one of its kind, gives them ample warn- 
ing. Its four tubes, similar to those in a 
standard radio set, pick up from as far 



J 4niiK-stj J reports condition of and electrical 

system^ and also frees sticking vaiuem with ssJi'fnt 
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I ’olaroid Movie Attachment 
Fades Pictures In or Qut 



one half of the cylinders can be cut out 
while the engine is running, to permit 
valves to be de- gummed with a special 
solvent Heat of the spark is measured by 
a coil calorimeter that is combined with a/? mA - " 
dual-range voltmeter, coil efficiency being n L l 
indicated as “good,” “fair'’ or “poor,” An 
observation window for each plug permits 
the engine to be tested under actual firing 
conditions, In addition, all of the custom- 
ary tests, such as compression, vacuum and 
fuel pump pressure, can be made t and the 
dual -range voltmeter checks cables* re- 
sistance in the starting, lighting and igni- 
tion systems. A new method of checking 
fuel lines also is incorporated. 



Ease of thriving the New Cars 
Tested for Energy Gauges 

Everyone knows that the new 1940 au- 
tomobiles are easier to drive than those of 
1929, but automotive engineers can be ex- 
act and tell you that the difference is sev- 
enty-three per cent. This isn't guesswork. 



Pushing up lever of Polaroid attachment: facies out 
maui# scene f pressing down fades in next scene 



Equipped with Polaroid lenses, an at- 
tachment for sixteen and eight millimeter 
movie cameras enables the amateur to 
produce fade-ins, fade-outs and lap dis- 
solves with professional effects. It fits over 
the lens and is operated by pressing a 
small lever up or down. 



Soldering Iron with Drip Feeder 
Operated by Thumb Lever 

One drop ofSft^feS^?oicler at a time is 
released by an electric soldering iron 
which is controlled by a thumb lever ex- 
tending from the handle to the tip* This 
saves time and simplifies many jobs where 
the mechanic must keep parts together and 
at the same time hold both the iron and 
solder* The size of the solder drop can be 
regulated by an adjustment on the lever* 



County installed on steering wheel and Other driving 
levers record aPioaltf of energy expended by motorist 



but is based on actual measurements made * 
with gauges attached to the steering whectT* 
shift lever* clutch, brake pedal, and other 
controls. On a 200-milc trip over General 
Motors proving ground, it was found that 
thff TirlVer of a 1940 car uses 7,533 less foot- 
pounds of energy than he did in 1929, ac- 
cording to records which are still available. 
This is equivalent to the effort required to 
lift nearly four tons* a foot-pound repre- 
senting the force necessary to raise a one- 
pound weight one foot. The greatest energy ’ 
saving is in the steering, which requires-^ 
3*740 foot-pounds less effort, 

x&lt, 4W. 



Drop of solder is released front reservoir above tip 
of eleetrfa iron ty promsing lever with thumb 



I \ 











SCULPTURE 



From a ft ah fry of designing 
table doe orations for ftps aidn 
parti**, Catvin SaSr fins de- 
veloped a ftusincfs that has 
brought ftirn the name of Hol- 
lywood's u sculptor in paper.'* 
Above, close up of hospital op- 
erating -Tfiiini! which he built 
for surprise birthday party of 
an eminent surgeon. Left , 
schoolroom af paper and wood 
designed for graduation party. 
Sale has turned out on end- 
less variety of paper figures* 
buildings, boats, furniture, 
giant Cocktail shakers and 
itcenci from fairyland fa/es 

it JL i jXAJjaAL-lk*,**.^ 



Left* reproduction in paper of painting 
"King* Grandfather* Ring*' showing 
messe nger giving news that A mermen n 
independence had been declared. Right, 
gigantic cornucopia built for a 
f ron. Outside of paper, Sale finds 
cleaners the most useful 
cause they supply legs, arms 
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BUSINESS 



Special (|LTor«fin-c pieces,, 
mah a» the one i above J 
flugfcttrJ by PTioCie, 

'‘The of Os, 1 " ore 

ift demand. Right, for ci 
hosiery shower, Sok‘ 
6uWt this huge slipper 
of paper. Gifts for the 
shower were put inside 
the slipper. Reteu , mak- 
ing up figures for scene 
from Mother Goose 
rhyme. “T he Old Woman 
Who Lived in a Shoe*" 

/■flrgti bj,'ura i"n h tit' h- 
g round was used in dec* 
oratiVe piece for an 
eighteenth century cos- 
tume hail, its head being 
molded of wax* Sole 
stores setting® n o i 
bought outright and he 
has more f bon 300 
stacked on shelves, under 
counters and in every 
odd corner of his shop 



« 
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Electric Coupling Cuts Vibration in Diesel Ship 




Outer half of electric coupling is turned by inside armature, like 

„ mofar, without transmitting engine vibration 

I / 



Vibration in Diesel ships, caused 
by the pounding of pistons, is 
smoothed out by electric couplings 
made by Westinghouse which con^ 
sist of t wo Yo fating parts separated 
by a quarter inch of air space. 
The inner part, or armature, is 
connected to the engine shaft, and 
the outer part, or field, is connect- 
ed to the gears which turn the 
propeller, eliminating the usual 
solid or flexible mechanical con- 
nections which transmit the pulsa- 
tions of the engines to the driving 
mechanism. Both the armature 
and field rotate when the coupling 
is energized electrically, and by 
opening the circuit to the coupling 
the engine is disengaged instantly 
from the gearing, thus permitting 
it to serve also as a clutch. In one 
new ship, powered by four Diesels, 
one can be shut down without 
stopping the others, as each is con- 
nected to the gears through a sep- 
arate coupling. For maneuvering, 
two engines can be operated for- 
ward and two in reverse. 



<n> 

Super 'Warplane for U. S. Carries Four Tons of Bombs 



rj 





Tested recently for the United States 
army air corps, a new all-metal plane, 
built by Consolidated Aircraft corporation* 
travel tasfer~than 300 miles per hour 

by four twin-row radial engines of 
horsepower each, and can carry four 
tons of bombs. With a cruising range of 
3.000 miles, it is manned by a crew 
nine, depending upon .its mission. 



Larger than any other "flying fortress, t+ 
and weighing 40,000 pounds gross, the new 
plane has a wing span of 110 feet, its fuse- 
lage is sixty-four feet long, and the overall 

height is nineteen feet. There are hatches 
and windows in the nose, tail, turtledcek. 
back and bottom. The rear wheels of the 
landing gear retract into the wings, 
into the fuselage. 



Bomber for United States army has a carrying capacity of four -tons of bomb*. a foiaf of 4,&00 horse - 
power rnafre? it capable of speeding more than 300 mifes art Adur* and permits cruising range of 3,000 miles 
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500 'Horsejpower Racer to 

An attempt to travel 200 miles 
in sixty minutes is to bo made by 
Joe Thome, sportsman racing-car 
ownei and driver, who has built a 
streamline speeder for the pur- 
pose. The record will be sought 
on a circular course twelve miles 
in circumference at Bonneville -el! 
flats in Utah. The present record 
for the hour’s run is held by 
Ab Jenkins, who drove 172 miles. 

Designed for a lop speed ot" 
miles per hour, Thorne's 500 
horsepower auto, covered 
duralumin, has a six-cylinder su- 
percharged engine of 366 cubic 
inches displacement, which turns 
5,600 revolutions per minute 
is fitted with overhead valves 
operated by two camshaf ts. Twelve 
gallons of oil and 100 gallons of 
fuel will be loaded into the car at 
the start. After entering the cock- 
pit and closing the cowling, the 
driver will communicate with the* 
outside world by means of a radio' 
transmitter. Semi elliptic cross 
suspension springs are used at 
both front and rear, and special 
tires have been constructed for the 
race — twenty by six in front and 
twenty -two by eight at the rear. 

The wheelbase is 125 inches. 

Top, driver in cockpit at racer de- 
signed to break hour speed record. 

Center and bottom ore root til id 
front Lrtsuji ot sfreatnlinine 

Ullb 



Record 



Portable Tester for Auto Headlights Operated by Hand 



Light in weight and easy to handle, a 
drum -shaped headlight tester can be used 
anywhere since it Is operated by hand with 
its open end placed against the lamp that 
is being examined. By turning a knob on 
the instrument, the highest reading of the 
sensitive light cell is registered, the condi- 
lion of the headlight being indicated on the 
dial as “good,” "fair,” or “poor." It is 
claimed that the light cells sensitiveness 
will last indefinitely. 



This hun d-operuted headlight tester rirn be brought 

to automobiies for checking efficiency of lamps 



([Walnut shells, once considered waste, 
are now ground into fine flour and impreg- 
nated with chemical poisons to form insec- 
ticides and fungicidi 



Of ides and tungicid^. 



MAY, 1940 



705 




EXPLOSIVE 















TRAPS 



SOFT METAL KCCN 
CONTAINS GLASS TUBE 



OF 



ACID ATTACKING 
WIRE SETS OFF 
DETONATOR 






£fA F CABLE BREAKS 

S J plunge makes ; 
r mine harmless - 



^ F HILE sirens shriek, searchlights comb 
the night sky with bright fingers of 
light and anti-aircraft guns bark lustily 
at tiny moving objects high above, a tri- 

motored seaplane flies iow T and slowly, off 
the English coast. Unnoticed in the din of 
the air-raid alarm, it drops one fluttering 
shape after another which floats to the 
water’s surface and sinks — and thus is re- 
corded the successful planting of mines 
from the air, a new terror in the war at sea. 



Left, drawing of nrr otftnn- 
ffoinff cg^irppeJ to 

foy mints. Cutaway v re ur 
shouts how mints ttr< handled. 
Below, assembling mines for 
tests off if, Sr canst, ftight, 
drawing of “float in ft” mine. If 
approaching ship touches one 
of the hams the FnllW explodes 

This, B ritish authorities 
believe, is the way Ger- 
many sows deadly mines 
in sea lanes. Fully as im- 
portant. as the ability of 
the seaplane to launch 
p a r a chute - supported 
mines is the mine itself, 
which some experts say 
is a magnetic type de- 
signed so that a steel- 
hulled ship entering its. 
electromagnetic field 
causes a relay to unleash 
the explosive, with terri- 
ble effects lo the unsuspecting vessel and 
all aboard it. The mine is believed to re- 
quire only two or three midget tubes, of 
the type used in your radio, with their 
filaments set so low that batteries much 
smaller than those in portable receivers 
produce radiations for long periods. Elec- 
tromagnetic poles arranged transversely to 
each other would insure a sufficient area of 
distribution of energy to induce reactions 
with ships coming from any direction. 
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For protection of the crew plant- 
ing the mine, military experts say. 
a small bar of hard salt interposed 
between two small plates prevents 
the "trigger* of the mine from 
becoming set until the water has 
dissolved the salt. 

A number of mines of 200 to 300 
pounds weight can be carried eas- 
ily in large seaplanes. How the 
mines could be released from a 
plane is purely speculative, but 
some military authorities believe 
that it might be accomplished by 
an adaptation of the aft gunner’s 
hatch, which ordinarily is sus- 
ceptible to the release of para- 
chutes bearing supplies for relief 
p u r poses. Ref i nem an is of tech - 
nique conceivably could include 
cylinders in which the 'chutes may 
be packed and swung over to a 
point above the open hatch before 
the heavy mine is manipulated 
into position by movement on 
rollers along a miniature railway 



f.eft, drawing of mine with antenna. Right, planting forty-inch 
mine. Bottom, exploding mtfie with n/?e fire from minis swiftpef 

* / / ; — - 



e jhe mine is-? rain** Bottom t exploding mine O 

cZ*ZJe U. 00. 






fat ENEMY SHIPS 
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ICE 



MELTING 
OF HARO 

Ei I J-5AJ.T FIE' 
N5 ■ ? LEASED 
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ACTION Op MINE 



W SHALLOW WATEPv / - 

yJJsm 



WINCHES 

CONTROL THE ^ 

CARRIAGES and ' 

PARACHUTE CYL- 
INDER TRANSFERS 



W WON- 
MAGNETIC 

shejll 



released, it. is pointed out, the 
weight would drag the parachute 
from its cylinder and the open- 
ing would follow as the plane 
continued. Experts say that sep- 
aration of the ’chute from the 
mine, after contact with the wa- 
ter's surface, might be accom- 
plished by attaching the shrouds 
to a shackle through which is 
passed a bar of hard salt and 
from this hangs the mine, so that 
the dissolving of the salt frees 
the parachute, permitting it to drift away. 

During the World War, experiments with 
parachute mines were conducted, but with 
so little success that there is no record of 
adoption of the idea. In one test, the ’chute 
was carried away by the wind and the 
mine was lost. 

More familiar to military expert and ci- 
vilian. is the so-called “floating’ 1 mine, 
which is a metal case containing 200 to 400 
pounds of high explosive, a detonating de- 
vice arid sufficient air space to make it 
buoyant. Usually round or pear-shaped, it 
has a number of spikes or long borns on its 
upper surface. Each horn is a soft metal 
casing containing a glass bottle of acid, 
which, when broken by contact with a 
ship’s hull, permits the acid to run into the 



Left, drawing of Aou> mine miff/if be 
attached to parachute, Centtft sketch 
showing possible held of rnof netic 
mint planted in thirty-five feel of wa- 
fer. Right, tail of mine-laying plane 



body of the mine 
and explode a ful- 
minate of mercury 
detonator by com- 
pleting an electric 
circuit. The deto- 
nator flashes a 
primer of black powder or dry gun cotton 
which explodes the main charge — -the com- 
plete operation being almost instantaneous. 

Laid mostly by surface ships, these mines 
ate mounted on small trucks or “sinkers" 
that run on rails fixed to the deck. They 
are tipped over the stem at regular inter- 
vals as the ship steams along, and float for 
a short time until the heavy truck falls 
with water. At the same time a large lead 
plummet sinks and trips a catch on the 
truck when it touches bottom. This trip- 
ping of the catch results in an automatic 
measurement of the depth of the water, 
less the distance the mine is designed to 
float below the surface. The cable by 
which the mine is fastened to the truck is 
(Continued to pa^e J23AI 
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ENCOE D5?ARKGMS 
OP-ESkftTlMItfS EVEftYflVE 
SLGQhlOS JtMD OUT 

Waves wcu d^u^- 

TMEMTO CratUTS AMD 
EXPLODE THLM 



SENSITIVE, TUfcE ON SHIP 
-J (0 MAT I CA L Lf 5 MOPJ C ! ft' 

■ tULD CDNNf CriQN WITH 

' ceweratoks 



FLOATS -"—A 

j^suiateo pow e p;— 
frhlD STELRJWG LAP l Fs 
Tti£ FQWEft CABLE. II 
Cm a ROt C- With ipoo 
-5,000 K W- ■ — — 

nuPtmimY 



AW HENNAS 



SOUND 
PnooycriNC 
DEVICES ' 



Ml hits E.yPiO GF^ AT 
DISTANCES OF: ,W 
SCOtSOO FEET G? 



RAFTS of wood 

' ROBOT MOT Oft, pft', VEN - 

. A IT M 50 H F- MOTORS) 



A SYSTEM DCV15CD BY WM.DUBM.IER 
TO DETONATE ENEMY MAGNETIC MINES 



PILOT AMD CO-PILOT 



OPERATOR 
£ CUMMER 



PARACHUTE OPENS ^ 
WITH SUFFICIENT 
CLEARANCE FROM 
PLANE WITH THE 
AID OF A PI LOT ‘CHUTE 



CONCEPTION QFA 
PATROL PLANE 
FLYING AT A LOW 
ALTITUDE JtJE 
ENGINE THROT- 
TLED DOWN TO 
AEOUT 40 mm 
LAYING PARA* 
CHUTE MINES 



NAVIGATOR ^ 
PLOTS POSITION 
OF MIME FIELDS 



feOM&ARDlER 
DETERMINES GENERAL 
PLACING OF MINES 



XrtisCj iJvti of mine-laying plane, prepared with Coo peration of naval experts. A’s(^ 
hour m racs arc hu^^ii, Upper right f one proposal for i-nmbating magnetic mines, 
irilh crewirxs bunts nr rafts operating by remote conlro? frqiD the '‘mother ship'" 
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Man Exerts Forty-Ton Tug 

Wheel-Puller 






tiie boat is in motion. Changes in speed 
due to various sail trims or forks are noted 
instantly. Unaffected by rolling, pitching 
or heeling of the boat* the meter is said to 
have an accuracy within two per cent. 



Removing heavy wheel from shaft with putter J ,L * 
multiplier force applied by man up to 6U?,000 

Requiring only one person to operate it, 
a handy gripping tool is designed to re- 
move heavy wheels, gears, pulleys and 
sleeves with safety. Six sizes are available, 
exerting a pulling power of 13.000 to 80,000 
pounds. The pullers arc used by automo- 
bile, truck and tractor repairmen, as well 
as in industrial plants. 



Supersensitive Exposure Meter 
Is Sighted Like a Camera 

sensitive that it will measure the light 
of a match 100 feet distant, a photometric 
exposure meter for photographers is op- 
erated by t- fountain pen" type batteries. It 
is sighted like a camera at waist level, 
bringing into view on its angle image find- 
4 er the scene to be photographed. Pressure 
v on a button lights a tiny red cross at the 
I center of the finder, then a knob is turned 
causing the red lines to fade. At the point 
\ of their disappearance the exposure read- 
. ing is taken. The meter has a wide range, 
-being calibrated for film emulsion speeds 
one -tenth to 300 Weston, "f" stops 
1.5 to 32, and shutter speeds front.. 
1 1200 to 100 seconds. An adjustment is 
made to compensate for varying battery 
power, Scientifically accurate, this meter* 



Portable Speedometer for Sailboat 
Shows Water Speed in Miles 



Sailing 
miles per 
given on the 
of a handy 
ometer 

for use on sma 
open cockpit sail- 
boats. The instru- 
ment can be re- 
moved from the 
boat simply b 
lifting it out of a 
p e rm a n c n 1 1 y i ri- 
valled w ell. A] - 
though the small 
bronze arm that 
projects into the 
water is strong enough to resist breaking 
or bending, it does not create a drag when 



- - fey. | 

Sighting object in t'lYur finder, photographer Turns 
knob of export* r* meter until red vanishes 
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Watertight Pontoon Cells Make Cruiser Safe 




Tried out in waters at 
Oakland, Calif., a cruiser 
floating on a pair of pon- 
toons is said to be virtu- 
ally unsinkable. Each 
pontoon is divided inhi 
wa te rti gh t comp a rt r i i ent.s, 
and it is claimed that the 
boat will remain afloat 
even if half of the com- 
partments become flood- 
ed The inventors say 
that the pontoon cruiser, 
which is capable of thirty 
miles an hour, could serve 
as a submarine chaser in 
wartime. Her broad 
decks, in peacetime, are 
used by fishprmpn. 



g ,£• i L. ■». . r- # '.j' m f /p_- «* 

W at ertight cult* frtirlf info the Ca'o pent^onf will retain snaitgl ■ mr to keep 

the cruiser afloat tt.^rr if half of their compartments become flooded 



Electric Auto Has Own Windmill to Charge Its Batteries 

Wind power helps to run an 
electric auto which the maker 
calls a “windmobile, tT Twelve bat - 
_ ^ teries, supplying power to drive 

'> the electric motor, are charged by 
a propeller mounted at the front. 

^ ■ This is accomplished by parking 

the car so the slightest breeze will 
^ m - ^jf . ^HLoKl spin the propeller, which in turn 

PRS&V*«i m operates the generator. The in- 

ventor claims it costs a quarter of 
jfir cent to mile and 

can travel fifty miles an hour. 



Windmill mounted in front of electric 
nu^o concerts even slight breezes into 
power to charge its twelve batteries 



Neon Lamp Operating Like a Stroboscope Finds the Speed of Motor 

Revolutions per minute of any alternat- 
ing-current motor can be determined with 
a simple lamp that is equipped with neon 
bulbs and operates like a stroboscope. It is 
designed for use with 11 5- volt circuits and 
Is provided with a switch to check 22Q and 
440-volt circuits. The slip speed of the mo- 
tor is found by directing the light on the 
end of the motor shaft and counting the 
number of revolutions a minute. Then by 
subtracting the slip revolutions per min- 
ute from the synchronous speed you can 
obtain an accurate count of the motor's 
revolutions per minute. 



Counting t>luf i"ofls of shaft under neon slrobe^cupe 
gives slip Speed for cofOputing revolutions of motor 



MAY, 1 



WaI 


! 


J • 1 








: 

i 



\ t v * I . 



' ' >■* >Ml ’J J ^ 





n 



r 





y f „ 

T f 

k y 




Le/t, ^iVe«fi(frtuJ ajif ensia o/ rfJnj' FAf clotfVn pNp 
Yankee Network xiuditnt in Boston. Right, 
st rating receiving jpf, panel of which js tthown ibt- 
fo ia’j Top hand is for FM reception. Rat tarn of page, 
FM pattern, 100 per cenf tn odufaf/on, coni- 

pured to accordion. V ufialionx eft u'uiJc [iuJIi-jti de- 
note thane irs in Mpnrf imposed on carrier wave 

/J-LEAll as a bell, with every musical 
note and. every spoken word coming 
from your loud speaker with the same fine 
quality as they entered the microphone at 
the broadcasting studio, and free from 
static, even in violent thunderstorms— 
That ! s the kind of radio reception you've 
always said you wanted and now there are 
good indications that you ore going to get 
it. This promise of “perfect" radio is held 
out by a fast-developing system called fre- 
quency modulation — FM for short— which 
has gained a substantial foothold in the 
eastern United States and apparently is 
challenging the giant networks and their 



712 



POPULAR MECHANICS 




conventional amplitude modulation 
system. 

Of course a sudden change from the 
old to this new system would cost a 
lot of money; station operators would 
have to replace between S 75.000,000 
and $100,000,000 worth of transmitting 
equipment and you listeners would 
have to replace present receivers — 
there are about 40,000,000 in operation 
— or purchase some kind of adapter 
units that might work in connection 
with your old sets. Because of this 
cost, there is little likelihood of whole- 
sale scrapping of equipment. Instead, 
the change will be gradual. As old sets 
wear out, they will be replaced with 
those designed for the new system. 
Nine manufacturers are licensed to 
build FM receivers, one type of which 
is designed for the new system and 
another for both the old and the- new. 
Between 5,0 00 and 10,000 FM sets are 
reported in operation, mostly in the 
northeastern part of the country. 

Already several stations in the New 
York-New England area, most con- 
spicuous of which is W1XOJ of the 
Yankee. Network, are broadcasting ex- 
perimentally and others have applied 
for FM licenses. Together these sta- 
tions will offer static-free radio to 
about 20,000,000 potential listeners in 
New England and parts of New York 
state and New Jersey. Considerably 
more than a score of authorizations, 
including one at Milwaukee, Wis,, have 
been issued by the Federal Communi- 
cations Commission and another score 
of applications for frequency moriula- 
lion licenses is being considered. Of 
particular significance is the fact that 
the large networks have applied for 
permission to operate FM stations. 

Imagine, if you can, this sort of re- 
ception from your radio: outside the 
thunder may be crashing and the 
lightning hashing, street cars may 1 m- 

Top, Vart/iee f^etutark technicians assembling 
base of top sectiorf of FM antenna mast , ten. 
ter, map of FM Gottorn, amplitude 

modulation KtflPe pattern, ISO per cent modu- 
lated,. compared td bouncing MJ, Tin- harder 

tht ball is thrown, the higher it bounces 
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rumbling past, telephone near the set may 
ring and someone may start the electric 
vacuum sweeper — yet an orchestral rendi- 
tion comes pouring into the room with 
virtually precise fidelity, every tone liquid- 
clear and well-rounded. There is no static, 
even during the lightning storm, no distor- 
tion: reception is perfect to the ordinary 
ear. If you close your eyes, the orchestra 
sounds like it is in the room with you. 




Just to show the possibili- 
ties of FM radio, General 
Electric engineers ran an an- 
tenna into their laboratory, 
tuned in a program and lis- 
tened to crystal-clear music 
and speech while their giant 
lightning -making machines 
hurled powerful bolts of elec- 
tricity back and forth. Not a 
click nor a thud came from 
the radio, thus demonstrating 
the ability of FM to eliminate 
interference from man-made 
static. 

Exact differences between 
the old and new systems are 
hard to explain and hard to 
understand, even for radio 
technicians* The issue seems 
to lie in the basic principles of 
broadcasting. High-frequen- 
cy alternating current is used 
as the power in radio broad- 
casts. In order to introduce 
sound waves on the radiating 
waves of radio, some charac- 
teristic must be modulated, or 
varied, as in the old system 
the voltage strength is altered. 
Known as the amplitude modulation sys- 
tem, present broadcasting has operated on 
the principle of varying the radiated pow- 
er, first weak and then strong, with each 
sound impulse entering the microphone. It 
is something like a boy playing with a rub- 
ber ball; the harder he bounces it on the 
ground, the higher the ball goes in the air. 

The old system has always been haunted 
by distortion and static; the first caused by 




Top, ciosetip of mos? showing feed lines cominf down from turnstile antenna arms, 

with VOr tieal antenna on top for emergencies, Uattcm, ifcrnon s tralion unit on the road. 
FM signals ore brought in by receivers /touted in til# 
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th e necessity for operating on nar- RadlUm Bomb for Cancer 
row wave bands in the long wave 



lengths so that the 800 stations 
now licensed may have a place in 
the 550- 1600 -kilocycle band 
signed to standard broadcasting. 
If an amplitude modulation sl.a- 
tion moves down into the ultra- 
short wave band to avoid 



Swings from. Ceiling Turret 



distor- 

lion and to obtain high fidelity, it 
runs into static because amplitude 



modulation has approximately the 
same characteristics as lightning 
and other natural electrical dis- 
turbances and also noises coming 
from man’s various electrical ap- 
pliances. An effort to defeat static 
in the ultra-short wave field has 
been made by boosting the signal 
strength to a point many limes 
that of the static and then confin- 
ing the signal to as narrow a band 
as possible, thus giving the static 
less chance to interfere. 

Frequency modulation calls for 
the amplitude, that i*. the voltage 
strength or height of the radiating 
waves, to remain constant, and 
sound is imposed on the waves by 
wobbling their frequency over a 
wave band that may be 150.000 
cycles wide* A sound wave of 
5,000 cycles (vibrations per sec- 
ond) will be converted into a fre- 
quency wobble of 5*000 times per 
second in the radiating wave; thus 
the wave band widens or contracts 
to accommodate whatever the 
volume of the sound, somewhat in 
the manner of an accordion. 

Because its wave band stretches, 
FM requires more room in the 
spectrum and each station is al- 






TVeotirn.Br cancer patient with radiwrn fn fcomfr. Note 

reflection of photographer and asaixtant in polished surface 






Radium treatment of cancer is facilitated by a 
heavy bomblike container that swings from a tur- 
ret in the ceiling* When a patient is ready to receive 
an application and the instrument is in position to 
administer it, the radium is forced to the bottom of 
the bomb by oil pressure, which is generated by a 
motor in another room. A buzzer vrarns the tech- 
lotted 200,000 cycles, as compared nician when treatment time has elapsed, The bomb 
to 5,000 cycles for an amplitude^ contains four grams of radium worth about Sl00, 000. 

modulation transmitter. But in 2 ^ A'/s-r 

the short-wave field where it op- ^ 
erates, there is more space than 



band, 



the standard broadcast 
this is no disadvantage. 

The short waves of the FM 
adjacent to the television band, 
which has the drawback of having 
a range or coverage no greater 
than to the horizon — twenty -five 
to thirty miles — except in a 
cases. FM signals have an 

(Continued to page I32A> 



Microscope with ElectrhoField Letis 
Enlarges Object 90,000 Times 



Another “super -micros cope,” capable of enlarg- 
ing objects up to 90,000 times, has been developed 
a German scientist, and uses an electric field for 
lens* An original enlargement of about 5.000 
limes can be magnified still further until the objects 
being viewed are separated by one fifty -millionth 
part of a millimeter so each object can be observed 
distinctly from the others, The microscope is said 
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to be particularly valuable fn differential diagnosis. 
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Clock Shows Billion Years 

of History in Four Minutes 

'V . /-> i-v * Y 



them less tiring U> an i ■ than oth- 
ers which ordinarily weigh two or 
thrro times as much, and the met- 
al piece under the arms remains 
cool, reducing discomfort in warm 
weather. To make them slipprooft 
on snow or ice> a pointed screw 
can be installed at the tip. 



' Batteries Stored in Reflector 
Fim I lashjSynchrotmer 

Six iif^ *b^it^e ri.es to fire 
flash bulb are packed convenient- 
ly, end to end T in a circle inside 
the reflector of a synchronizer^ 
just offered to camera fans. Thus ^ 
no projecting battery case is need- v 
ed and the entire synchronizing 1 
outfit is light in weight. The syn- 
chronizer is easily adjusted by sm 
amateur, attaching like a cable re- * 
lease, and may be applied to al- * 
most any camera. When it is in- N 
. tailed on the camera the plunger v 
is arranged so that it barely trips 
the shutter, precluding any jarring 
of the camera or pounding of the 
shutter release. There is an addi- 
tional socket in the back of the re- 
flector for extensions to side lights, 
and an ejector discards the used' 
bulb at the flick of a finger. The 
bulb socket slides to center bulbs 
of various sizes in the reflectors . 



geologic 

CLOCK 



Geologic do f/t tin faldx in illuminated pictures one billion years 
ef the earth’s periodic nffes WPi'tJurn four rfirmJ^s 1 time 



A geologic clock, made from auto parts, trout reel, 
tire pump, tape and other spare material, illustrates 
in four minutes the evolution of the earth in the 
sequence of its ages from the period of the oldest 
rocks to the present time, totaling a billion years of 
history. Pressing a plunger sets it in operation. 
The dial, which shows in lights and pictures what 
has happened since the earth became a planet, is 
divided into twelve “hours," like the face 
of a clock. It is pointed out that if a billion 
years of geologic time were represented as 
twelve hours, hardly more than one sec- 
ond would have elapsed since the end of 
the glacial period some 25,000 years ago. 



featherweight Metal Crutches 
Withstand Heavy Strain 

■“f# i 

Failing in his attempts to obtain crutches 
that would withstand heavy use, an elec- 

t dcian, aided by an automobile mechanic, 
evtdoped a method of constructing them 
from duralumin tubing, which is so light 
^hat a fifty- inch crutch weighs only fifteen 
punces, yet it is strong and durable. Suc- 
cessful welding of the tube joints made the 
invention possible. Unless subjected to 
severe accidental stresses, it is claimed by 
the inventors that the crutches are virtu- 
ally indestructible. Their lightness makes 



Intide the reflector of flashlight synchronizer, "faun 
tain ptn’ batteries are arranged as in inset 
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Rookies Trained for War at “Tank College” 

o 




5 &uAt> 15 



fr'oif FflnV Aop info an «m T v 
tank and drive uWay any more 
than yutr can ft y an airplane on 
.vo tf r first frjfrf (c eoehp-t. 

T fie rrif/i who make up firifoin’i 
efficient tank carps ore pat 
through err intensive eourra itf 
twenty • four weeks at on ad- 
vanced "tank college** some- 
where in Eng land. AboLi-, 
“rookies" take notes as an in- 
structor points out features cl 
a '* sect tonali zed" tank 



ROAE>5£*5£ 

TT 



Handling tanks in traffic is no &tm- 
pfi? feat and "road sense" is one of 
the fundamental Fount s at this 
tank school. A h ove T an instructor 
illustrates f hr lesson with tttod*- m is 
oh « miniat ure street layout 



T V 



A bapr. a soldier tries, out the 
controls under guidance of vet- 
eran of Royal Tank Regiment. 
At left, medium tanks tackle 
rough and muddy ground dur- 
ing exercises. Before they arc 
ready for active service the tank 
crews must know their machines 
thoroughly from tread to can- 
non, he utile to drive the tank 
in every kind of terrain, operate 
the tudia and guns, repair the 
rolling fortress tn emergencies 
tind understand tactics of CO'- 
operating with rn/wrtfrjr 
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Mountaineers Scale Walls 
, £ Before Trying High Cliffs 



grees Fahrenheit When this is 
subjected to a froth flotation proc- 
ess, the charcoal containing the 
gold floats off the surface while’ 
i he clay sinks. This method re-* 
quires only two pounds of char- 1 
coal per ton of ore, and saprolitd 
that assays at only 65/1,000 of aqf 
mi nee per ton is said to yield a& 
much as 98.9 per cent of its gold, \ 



Light Screen Aids Reader 
by Reducing Lamp Glare , 

Where the glaring rays of an 
electric lamp reflected from a . 
white page are intense enough to 
jp render the black print virtually Hj 
invisible, the insertion of a ne% 
F 1 * la to id film between the light 
source and the page will restore 
three-quarters of the possible 
maximum black-and-white con- , 
trasl, it has been demonstrated by 
engineers of Polaroid corporation. ^ 
As the light passes through the 
film its vibrations become so 
shaped that glare is reduced 
greatly. Even under favorable i 
lighting conditions, a modern lamp % 
provided twenty per cent greater 
contrast with the screen than^ 
without it It is claimed that a new^ 
kind of light-conditioned lamp, \ 
equipped with the Polaroid film* 
attains a contrast of ninety -four 
per cent, only six per cent short f 
of perfect reading conditions. 



Student Ifnrns tricks of mountain climbing by CraieJin^ at^iT^ 
tide of before attempting to tackle{a real mountain 



Students at a mountain -climbing school in Italy 
crawl catlike on the walls of the gymnasium as part 
of their training for a hazardous sport To simulate 
natural conditions of a sheer rock or cliff, round 
nails like those used by mountain climbers are set 
in the wall at fair distances apart, 
together with small ledges of iron 
that protrude about half an inch. l 

ICiff— me] 

4 Charcoal Recovers Gold. 

, WHrn 

r Gold may he where Vou find it, 



^ Gold inn/ he'wfiere /ou find it. 
. _but until recently there has been 
- no profitable commercial way to 
^extract it from sapr elite, a clay like 
+ gold-bearing ore found in south- 
*em stales. Using charcoal as a 
^ ; key t an inventor has patented a 
e> process of causing the gold to float 
cy so it may be recovered. The ore 
m pulp form is treated with cya- 
nide, and then with charcoal which 
has been heated to aboutJ-,832 de- 



H aiding Polaroid stress between glaring lamp and &G 4 &, at Ml 
restores visibility. Lamp fitted with Screen is shown af n£*if 
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Workbench with Hinged Cover Locks Tools 



To prevent any tampering with tools or material on 
his bench, a craftsman designed and built a workbench 
with a hinged top that can he locked* The bench is 
wired for lights and a gluepot, and there is a rack to 
hold the tools firmly in place. Eight-inch sides bor- 
dering the cover form a sort of chest when it is closed^ 
with everything safe inside* The front edge of the 
cover drops into the vise and 
conceals the drawer. Now 
draw the vise up tight 
against the cover, snap a 
padlock over the handle, and 
neither the bench nor the 
drawer can be opened. 






Above, to unlock work- 
bench craftsman remove# 
padlock and opens vise, 
releasing front part of 
cOVtr ufJi fch is raised and 
lowered on hinges and 
forms a locking chest to 
inclose tools and mate- 
rial, Opened, as nf left, 
the cover it wired for 
lights and serves di a 
rack to hold toots 



“Big Bertha” of Wood Is Shaped Like World War Gun 







One of the biggest guns ever made was 
transported through the streets of Holly- 
wood recently on its way to be used in a 

new movie. Fashioned of wood* the gun is 
shaped like Germany's seventy-five mile 



cannon which shelled Paris during the 
World War. It weighs 6,500 pounds and is 
100 feet long. The realistic model will make 

its appearance in Charlie Chaplin's lilm t 
M The Dictator/' which is now in production. 



Formidable in appearance, 6uf made of wood for use in movies, this copy of Germany's seventy-five mile 
gun, 100 feet tong and weighing 6,500 pounds, gave wartik% aspect to Hollywood streets an trip to studio 
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down it automatically closes the line be- 
fore the connection is broken. The pipe 
may be left disconnected without addition- 
al plugging and without danger of leakage, 
and flow can be started immediately when 
the connection has been restored. 



Light ■ n^irrr and mV profiler push "acrosled," mad* 

nith shut* runners by school children in Russia 



School children in Russia have con- 
structed a sled they call “aeroskatesff 
which consists of three skate blades 
mounted under a T-shaped frame and 
driven by an air propeller and engine ar 
the rear. There is a footrest for the youmj 
rider, who steers the sled with handle bars 
that turn the front runner. 



GENERATOR 



battery 



; '"Shut' Off Valve Built in Pipe Joint; 
Saves Closing Entire System 

) You do not need to shut off pressure of 
;; water, gas or oil in the entire system to 

t disconnect a section of pipe if it is fitted 
wflh a joint now on the market which has 



Consfunf battery checker mounted on instrument 
board, ta-s s/kmlvt, warns driDer in time to fix trouble 



of variations in performance of the genera- 
tor, in the electrical load over the entire 
system, or in the battery charge. At rest, 
a glance at the dial reveals the state of 
your battery. This avoids unnecessary in- 
spections and enables the motorist to have 
faults in electrical equipment corrected 
before a complete breakdown, 



€A natural yellow sapphire worth $125 a 
carat differs from a white sapphire worth 
$5 only in the 92 100 per cent of iron oxide 
which colors it, the trace of iron thus being 
worth about $29,600,000 per pound. 

;%* 



Ripe joint With built-in shut-aff valve closes fine 
against leak a go if pipes are to d 
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Sled Pushed by Propeller 
Rides on Skate Runners 



y 



m 



its own shut-off valve. The connection 
threads inside the joint are combined with 
a seat valve, and when this is screwed 
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Eight -Wheel Car Is Goal of Experimenters 
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Results obtained in 
service operations of 
trucks and in laboratory 
tests with passenger ve- 
hicles indicate that the 
day may come when auto- 
mobiles will be equipped 
with eight wheels, four at 
the front and four at the 
rear. Dual wheels have 
been used on trucks with 
some success but the real 
answer seems to be the 
differential dual wheel,, 
according to a number of 
automotive engineers, In- 
stead of being bolted to- 
gethei\ differential dual 
wheels are arranged so 
that each wheel of a pair 
turns independently of 
the other; the inner wheel 
can roll more slowly than 
the outside wheel,, as is 
necessary for efficient and safe operation 
on curves and turns. When a stop becomes 
necessary an automatic clutch is brought 
into action by application of the brakes, 
causing both tires to exert full braking ef- 
fect. The dual wheels, under this arrange- 
ment, are mounted independently on the 
same axle but linked by the clutch; thus 
slipping and sliding, drag and abnormal 
tire wear are sharply reduced, if not en- 
tirely eliminated. A fuel saving results, 
according to truck operators who have 
used the differential duals. Better traction, 
because the tires are kept rolling, and bet- 
ter braking, because rolling tires give a 
better grip on the road than do sliding 
tires, are claimed. For the automobile, dif- 
ferential dual wheels would offer a number 
of advantages; increased safety from blow- 
outs because the other tires would carry 
the load unj:il the vehicle could be stopped; 






KU 

rner Kadi 



Illustrating how one wheel of dual troucJ'js ffrtaftir' dixtanca f/ian the 
other in taking curve, as m drawing ( irt&et J 



better braking power because both brak- 
ing surfaces and road -gripping area would 
be increased greatly by having eight 
wheels instead of four; reduction in tend- 
ency to skid because the extra four wheels 
would increase the road traction; easier 
steering; more opportunity to improve 
front- wheel suspension — all at very little, 
if any. increase in costs. While the user 
would buy eight tires, instead of four, the 
tires would be smaller and less expensive 
because the differential dual system per- 
mits reduction in tire sizes. Too, doubling 
the area of rubber in contact with the road 
would reduce the load on each tire to half 
that of a four-w f heel vehicle, thus saving 
wear on tires. So far the differential duals 
have been employed commercially only on 
trucks, but results have been so spectacu- 
lar that engineers are working out a sys- 
tem for the automobile. 



Gas-Burner Radiant Uses Less Fuel and Shortens the Cooking Time 



Faster cooking and a saving of fuel are accomplished by a 
gas-burner radiant just offered. Intended for home hot-w T ater 
heaters, restaurant coffee urns, steam tables, dishwashing ma- 
chines and similar applications, it has a four- inch burner with 
two rows of flames directed against an inner and an outer radiant 
ring. These rings form a radiant combustion chamber which 
makes for complete combustion. It is said to develop 300 to 500 
degrees Fjahrgpheit more than a burner without radiant rings. 
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r PHAT lowliest of gadgets, the 

bug, 7 ' has grown up. Suddenly it has 
become a thing of incalculable economic 
importance, not to mention a weapon of 
modern warfare — and with the rise of the 
doodlebug there has come into being a new 
profession, that of the “radio detective,” 
What is a doodlebug? Originally it was 
a gadget composed of radio tubes, loop 
aerials, earphones, and microphones, with 
which people claimed to be able to locate 



a sort of allegedly 
scientific miracle worker, its practical val- 
ue somewhere near zero. 

But it is a different story today. For the 
doodlebug has matured into a full-fledged 
scientific instrument which has already 
saved lives, discovered fortunes, solved 
mysteries, caught criminals, saved thou- 
sands of dollars. 

Let's see some of the strange jobs the 
radio detective and his doodlebug are called 





t 




on to perform* Ilis phone jan- 
gles; on oil company execu- 
tive is calling; 

‘'We've got Fi leaking gaso- 
line pipe line. Casing -head 
gas is escaping somewhere* 
We've got to spot the leak be- 
fore the gasoline catches Are 
and blows things sky high/" 

Qu i ck]y i v e , 
in Il\ is case Roger J + Ad arf^ 
.of Los Angtles,, Cdllf H was JjJ 



an offshoot of the doodlebug. 
It consists of a super-sensitive 
crystal pickup microphone at- 



Ttrp t intfentran e Do 1^*4 from the 
doodlebug keeps spi-u^r explorer in 
touch with men abot'e ffroynd, fiut- 
[u/if* left, checking for buried mefiiJ 
beneath shell of tfollyWnod HowL 
Right, watching dial for inirto^M 
I hat buried metal is near by 



wtm. 
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Oefertcr af fop saved ditch digger from striking high-voltage 
conduits under street. Center f plotting size and direction of ®re 
vein. Below, hunting rniuthine.ry buried in California flood 

K . - *>'-V 

- - 



Farther on, the sound was loud- 
er; a few feet on it reached a 
maximum, 

“Dig here/ 1 Adams ordered. 

Concrete breakers thundered. 
Shovels swung. Suddenly some- 
body yelled : 

“Look out! She’s spouting!’ 1 

From the hole a stream of gas- 
oline was shooting high into the 
air* 

The leak was quickly repaired. 
Had it not been for the doodle- 
bug, miles of pavement might 
have been torn up — and all that 
time the dread threat of explo- 
sion would have remained* 4 

Another job for the doodlebug 
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tached by a long cable to an am- 
plifying outfit. The detector is 
so sensitive that it makes the 
ticking of a watch thirty feet 
away sound like a riveter a gun. 
Sounds traveling through the 
earth are magnified 10,000 times. 

Adams placed the leak detec- 
tor on the ground over the sus- 
pected pipe line, clamped on 
earphones* He heard nothing 
but a passing automobile four 
blocks away. Tie moved the de- 
tector again and again* At last 
he heard a faint rushing sound. 



1 



followed the southern California flood of 
March, 1938, Hundreds of thousands of 
dollars worth of automobiles and machin- 
ery were buried by flood-borne silt and 
debris. Most of the valuable metal objects 
were recovered with the aid of the doodle- 
bug, For this work a doodlebug is used 
which works on the principle of electro- 
magnetic fields. Poor electrical conductors, 
such as non -metallic roc Its, have practical- 
ly no electromagnetic fields* But all met- 
als are surrounded by such fields. Two 
special radio sets whose fields of sensitiv- 
ity can be adjusted in relation to each oth- 
er are used. When such fields cross the 
electromagnetic field of a metallic object 
they are distorted and the distortion is re- 
corded both on a dial and through ear- 
phones. This apparatus, in criminal inves- 
tigations, has located the bodies of murder 
victims by metal objects in their pockets, 
discovered poachers* lobster pots, and 
found illegal pipe-line connections. 

Recently a number of doodlebugs have 
been ordered by European countries, sup- 
posedly to hunt buried heavy-caliber 
shells and locate ore veins. Such instru- 
ments could play a vital role in warfare 
by locating enemy land mines. One Euro- 
pean country is thought to be using doo- 
dlebugs to chart all mineral resources near 
the surface, and to be conducting a nation- 
wide search for buried treasure. Several 
hundred thousand dollars worth of buried 
treasure has been recovered by doodlebug 
operators in the United States. 

Newest of the doodlebug family is the 
instrument used for ascertaining the loca- 
tion of pipe lines. Recently it was neces- 
sary to dig a trench along a street in a 
Hollywood movie studio. The street was 
crossed by a number of high-tension pow- 
er lines. Should the ditehdiggor strike one 
of these lines, the operator would be elec- 
trocuted instantly. The ditch had to be dug 
at once. There was not time to search out 
each conduit. The pipe-line finder was 
called an, and all the conduits were located 
within two hours. The ditch was then dug 
with perfect safety. 

The doodlebug is found useful also in 
locating leaks in city water mains. Many 
water and gas companies have a radio de- 
tective as a regular part of the staff. It was 
in connection with a leaking water main 
that another movie studio called for the 
doodlebug* The call came in: 

{Continued to page 13? A) 
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Four'MiUionth'Inch Metal Coat 
Doubles Speed of Lens 



■Vffiflj fluorrties irt fur XOat surface. 



By coating lenses with a film of metall ic 
fluorides only four-millionths of an inch 
thick. Dr, C, Hawley Cartwright of Massa- 
chusetts Institute of Technology has found 
it possible to double the speed of the lens. 
The process, done in a glass jar under high 
vacuum, consists of evaporating the metal- 
lic fluorides, which condense on the lens. 

\i2b: ■' 

Automatic Projector Rotates 
to SJjiow Sixteen Slides 

Built os display and 

advertising purposes, an inexpensive photo 
projector carries sixteen glass slides on a 
rotating drum. Slides are changed auto- 
matically, or a manual turn of the drum" 
will bring any picture into projection. 





to show sixteen photo glides 
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Police Wear Electric Signs 
Seen Easily in Dark 



F/fummafed 1 sign or* helmet mcife^s policeman visible 
iti blackout. Ife carries traffic bahts in his hands 




Long white coals help make traffic po- 
licemen in England easily visible in the 
blackout, and mounted on their helmets 
are illuminated signs bearing the word 
'‘police,” which can be Hashed on and off 
by a switch carried in the pocket. The of- 
ficer also grasps red and green ' ‘stop -and - 
in his hands. 



Holds Piters on Fender 
as Welder Seals Cracks 

^ * t A ** '* -L ' \ * 

Doing the work of a welder's assistant, 
pliers, helfl orp the i®rk by a clamp that 



Pliers and clamp hold tender m place lor welding 
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slips over the ends of the handles, enablg 
one man to do a job that would require 1 
two persons using ordinary tools. In weld- 4 
mg a cracked automobile fender, small ^ 
tank or piece of sheet metal, the material 
is gripped firmly by the pliers and the \ 
clamp applied to hold them fast. This keeps * 
the crack in alignment and leaves botlx4 
hands of the welder free, 

A L 0 

Light Plant for Farm or Camp 
Has Automatic Starter 

Starting automatically whenever a light 
switch in the house is turned on, a compact 
lighting plant for the isolated farm or camp 
provides a convenient power source. It is 
unnecessary to throw any master switch. 
When a room lamp is turned on, it operates 
a relay for the gasoline engine startei 





Turning on any lamp in hayse operates relay for ga¥- ^ 
ofirte engine starter and sets generator in mOfjan 



which is turned by a six-volt automobile’" 
battery, setting the generator in operation. 
The plant shuts down immediately when 
the last light is turned off* Available fo£„ 
alternating- current circuits of one kilowatt - 
or more, it operates at a cost of three add 
one-half cents a kilowatt-hour. 



C Of the two billion barrels of oil produced 
annually around the world, the United 
States produces 1,250,000,000 barrels, or 
sixty-two per cent, in its six and one-half 
per cent share of the earth’s surface. 
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Gas-Diesel Tractor Plants a Forty -Foot Strip 



Diesel tractor which starts on ? r n <.■ 

f lulls drills planting strip tor t v fed wide in 
one tnp across field* Right' sectional d ruin- 
ing of jU’Cj'lifijfr iractw 



Diesel engines delivering thirty to sev- 
enty horsepower at the drawbar power a 
line of farm tractors just introduced, but 
each model starts on gasoline and then 
shifts to full Diesel operation after a min- 
ute* Suited to farms of various sizes, these 



and one or two reverse. The 53.5 drawbar- 
horsepower model can pull four drills 
planting a forty-foot strip, drag three dou- 
ble-disk harrows tilling seven acres an 
hour, and can haul a twenty-foot combine 
over rough land, besides attending to va- 
rious other heavy farm jobs. 



tractors have five or six forward speeds 

u Hangar” of Slotted Steel Holds 1,000 Bushels 





On the state experimental farm at Ames, 
la., there is a steel comcrib somewhat re- 
hangar on stilts* It 



was scientifically designed to store the crop 
safe from humidity and from rats, and it 
has even been arranged for fumigation to 
rid the corn of insects* 
Holding 1,000 bushels, the 
crib cost about $213; ag- 
ricultural authorities sug- 
gest that small farmers 
could build a similar 500- 
bushel crib for about $100. 
There is a door at one 
end, and removable hop- 
per-bottom slats. The 
sides are of perforated 
steel slats, and there are 
ventilators also in the 
bottom and in the roof to 
combat moisture* The 
crib is built eighteen 
inches above ground to 
assure air circulation and 



Steel comcrib holding 1 1 000 bushels is perforated 
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paper and cellulose industries, the state of 
Maine has begun to fight bug with bug. 
Against the European spruce sawfly it has 
pitted a parasite wasp imported from Eu- 
rope to attack a victim twenty times its size. 

Unusually hardy, the sawfly exists as far 
north as the Arctic circle. First found in 
Canada in 1930, the pest has devastated 
thousands of square miles of Canadian 
spruce forests and is menacing Maine, 
which embraces half the spruce in the 
United States. 

After many experiments, the Maine De- 
partment of Forestry decided to combat 
the fly with the microscopic parasite, Mi- 
croplectron Fuscipennis. This insect David 
attacks its Goliath in the cocoon, deposit- 
ing twenty to thirty eggs in each fly larva. 
Matching, the parasite larvae feed on the 
sawfly larvae; in Canada, where the para- 
sites are well established, they sometimes 
destroy an average of fifty per cent of the 
cocoons, representing millions of sa whies 
per acre. 

The spruce fly literally saws a slit in the 
spills of the spruce leaves. Eggs laid in 
this slit hatch as larvae which feed on the 



foliage, causing eventual death of the tree. 

The larvae then wrap themselves in co- 
coons in the “duff' at the base of the tree,* , t 
and in this stage are susceptible to attack ^ * 

by the parasites. 

To fight the sawfly, 30,090.900 parasites * ^ 
were bred and released in Maine. CCC “ ^ 
boys dug around the trees to gather co- 
coons. At the University of Maine these 
cocoons were poured into a chute, live co- 



Cot cons in which para- 
sites arc about fa hatch 
arc pieced in wooden 
boxes with screen tops, 
pocked in moist mass 
l left J and taken to fly- ■ 
infested spruce forests 
f butouj .* where parasites 
(rucr^c, find cocoons 
around base of trees* lay 
Cgg$ in them and SO 
wage nron*# fight against 
the sawfly 
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Enlarged tufmty~one diameters, pftofo- 
graph above sh ruts parasite icy rag eflg* 
in cocpan,. of suruce snulifjv 

coons falling into '«ut>ox w/iile dead ones, 
being lighter, were blown clear by a fan. 
Students placed the live cocoons in glass 
vials, introduced parasites, closed the vials 
with cotton stoppers . 

Cocoons about to produce parasites are 
put in boxes with a screen lop* Packed in 
moss to keep them moist, the boxes arc 
placed in fly- infested spruce woods. The 
parasites emerge, find cocoons, lay their 
eggs in them, kill the fly larvae and hatch 
successively larger generations of parasites. 



fcp, CCC boys collect cocoons around bases of spruce 
trees. ,Af right, heiout t sorting cocoons t Hvs ones 
drop into hox r tighter dead onus are bJoitfi? away 
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Elevators Handle Luggage 
on New Streamline Train 



\ 'i\ * «.#y 
pencil slightly as it is drawn over 
groove, a fine point is obtained. You 
give the pencil a chisel edge by gently 
mg il between the abrasive surfaces. 
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Stencils Print Fine Wood Finish* 
on Low-Cost Furniture 

, \ i 

Photography is now used to make sten-^J 
t ils f i n* printing the finest wood finishes ore! 'X 
low-cost furniture, and the result is soft 
realistic that the layman cannot- tell theS* 
difference. In the process, a photographTtr^^* 
negative showing the intricate grain pat- \ \ 
tern of some rare wood is laid on a special 
shoot of sensitized gelatin with a fide cel-" 
luloid backing, and then exposed to- ilighf. 

Hot « ater develops the print by dissolving 
the gelatin in proportion to the depth of 
high lights and shadows. While the gela- 
1m is still soft, a strip of fine silk is pressed-?" 
into it until firmly embedded. When this - ^ 
dries, the celluloid falls away from the de- 
sign, leaving a stencil on the silk. Using a 
special press, paint is pressed through the 
stenci 1 onto the low-cost board. 

J. — - 

Crossbow Used for Hunting Deer 
Has Auto Spring for Bow 



vafai' as ahghts from fret^n 



Luggage elevators to handle the baggage 
of passengers boarding or lenving the car 
are innovations on the Pullman cars just 
put in service on the Southern Pacific s 
“Daylight" streamliners between Los An- 
geles and Sail Francisco. When the train 
reaches a station the porter places the bags 
on the elevator from the car aisle, presses 
a button and the baggage is lowered, to be 
removed from a door on the outside of the 
car. Then bags being placed aboard are 
raised by pressing a reverse button. This 
procedure eliminates delays to passengers. 

/< ?E 1 

"Sharp Point Given to Pencil Lead 

Grinder 



Sharp points can 
be put on pencils 
quickly with an 
abrasive sharpen- 
that will grind 
i the lead of a me- 
^ chanical pencil, or 
a wmod one, al- 
though it is not 
designed to cut 
away the wood portion. Along the top of 
the pointer there is a slot faced on both 
sides by an abrasive cloth. By twirling the 



Using a twenty- inch automobile spring 
for a bow, a Harvard student has fashioned 
a powerful crossbow for hunting deer. The 
stock, copied after that of a shotgun, is of 
black walnut, and the cocking device was 
made from a billiard ball Forty strands of 
shoemakers" twine form the bowstring. 



5 m ciit i: r.v * tu-inz, a billiard ball and an. automobile' N, 
spring wr.pt into this homemade arossbow 
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Weighing Snowdrifts to Gauge Summer Crops 

k$& _ C^A^J 



r fra f he srerraj 

f above) on a (o traps 

in California v alley s t from the 
moisture packed in L-ald storage ifj 
the raiountoi'nt engineers can coni’ 
pu(c the expected runoff for fowJ- 
land rivers in roin loss summer 
months. Upper left, two members 
of "Spflio Pat rat** assemble equip- 
ment for measuring mounici/rt snow 



AboUt\ the jointed aluminum tube is thrust deep into the snaW to 
take u sample. In sub-zero cold and blind inti blizzard ISO hardy 
woodsmen of '“Snow Patrol*' range Oiler hills and 14,000-foot. peaks 
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At left and above, the tube 
fitted with r i o Lt’ is weighed on 
a specialty calibrated Kfufr with 
a JsrrnpJr bent-rod Zian^rr. T he 
reading is immediately record- 
ed, and fra tt i hundreds of rec- 
ords the (WOfliw 

an ucrurnfv estimate is made of 
the flow that will be available 
tar irrigation next tumnier, 
Hit apparatus is easy to Carry 
and simple to operate 
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Tailor-Made 



T Op, rafosiinnjf skt’W-fiforing firrmKf /or electric 
rrioJors; nllo/f ffren^th«n parts ifrfcc these. Left, 
(ur^in? blades of stainless steel. Belau), building 
situ nless-steel streamline train 



By W. E. Ruder 

Genrtiii Electric Research Laboratory . 

(J f IL | yv\ tjfJjA X^T 

T IS no longer possible to Ini i Id an effi- 
cient machine from just iron, steel, 
copper T or brass, or any of the common 
alloys* For almost every pari there is now 
a tailor-made alloy which will do the 
work of that particular part much better 
than any of these materials* 

M an ha s p ro gross e d s u c cess i v ely 
through ihe stone age. the bronze age and 
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Metals 



the iron age, and now he is well started on 
the “alloy age.” Up to thirty years ago 
universities looked upon metallurgy most- 
ly as the art of winning metals from their 
ores, so they put the emphasis on mining 
and ore reduction. Since then, the em- 
phasis lias been increasingly on the use 
and properties of metals. This change of 
attitude is associated with the birth of the 
science of physical metallurgy which stall- 
ed when the microscope began to reveal 
that metals had a variety of structures, that 
they were really crystalline* and that the 
small quantities of, frequently incidental, 
foreign materials played a major role in 
the physical characteristics* Then came 
the X-ray, which made it possible to de- 
termine the type of crystallization charac- 
teristic of each metal and gave some due 
as to how metals reacted under stress. 

Pure iron exists in two crystal forms; 
one stable at temperatures up to full red 
heat, the other stable at higher tempera- 
tures, These forms have entirely different 
properties. The change from one to the 
other which occurs sharply at definite 
temperatures, depending upon the compo- 
sition, constitutes the underlying reason 



Omul, tits of a metal are determined largely by 
what i* mixed with it in foundry stone of pro- 
dw^FiOJTj top. Belpur, measuring with a pyrome- 
ter the temperature in art electric furnace used 
for production of sintered alrtieo 
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arc tf ted in nearly all big pieces, of machinery. Laminations of has* synchronous electric motor 
above, left, are made of silicon steel. Right, nincty^two ton hearing bracket of water-wheel generator for 
Dnieper river hydroelectric plant-. Below, hydraulic press for stomping aircraft part 4 * from duralumin 




why steel can be hardened, and give such 
wide variety of properties. With this 
knowledge, metallurgists began to under- 
stand what happened to iron when we 
added other elements to it. 

The economic importance of a metal lies 
in what it will do. Take tungsten, for ex- 
ample. Little more than 200,000 pounds of 
is used in a year for all purposes, yet the 



drawn tungsten filament of incandescent 
lamps saves this country close to $2 ,000,- 
GOO, 000 a year, the additional cost we would 
pay for the same amount of illumination 
from the old carbon filament. 

Let us consider four of the more Indus- 
tiially important developments in metal- 
lurgical science during the past thirty 
years: silicon-iron, important to the elec- 
trical industry: stainless steel; tool steels, 
and the age- hardening principle which has 
already revolutionized the ferrous and 
non-ferrous alloy fields. 

In no field is the relationship between 
metallurgy and electricity closer than in 
that of magnetism. Research in metal- 
lurgical composition, grain -size control, 
and crystal orientation has reduced losses 
in the magnetic circuit to less than half 
what they were thirty years ago, and the 
possibilities are not exhausted* The aver- 
age-sized distribution transformer contains 
125 pounds of steel and dissipates about 
600 kilowatt-hours of energy per year with 
modern steels. With the steel originally 
used, this would have been three times 
that amount, and when we consider the 
thousands of distribution transformers in 
use, the savings stagger the imagination. 
One of the great Boulder dam transformers 
contains fifty tons of steel, and the yearly 
savings due to silicon-iron in one of these 
machines Ls over a million kilowatt-hours. 
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Some ninety varieties of stainless steel 
are being made, each for some definite type 
of application. They are, in general, divid- 
ed into two classes — straight chrome- iron 
alloys and the so-called 18-8 type. To 
the first belong the cutlery steels. Modifi- 
cations of this alloy find application as 
motor-valve steels, high-temperature re- 
sistant steels, and turbine blades. The al- 
loy most commonly referred to as “stain- 
less" is the 18-8 type, containing approxi- 
mately eighteen per cent nickel and eight 
per cent chromium. From this alloy kitch- 
enware, tableware, and architectural and 
automobile trim are made* Because ab- 
normal strengths can be developed in this 
alloy and it resists corrosive attack, it is 
finding increasing use in lightweight high- 
speed trains and in airplane construction. 

It has been estimated that introduction 
of high-speed tool steel into industry re- 
duced six days of work to five, The newest 
thing in tool steel is the use of cemented 
carbides, of which Carboloy is an Example. 

The age -hardening principle is consid- 
ered one of the most important because of 
its wide-spread application. In duralumin 
it made possible production of an alloy, es- 
sentially aluminum, with the strength of 
mild steel Copper can be hardened by 
this principle so that it, too, has the 
strength ordinarily associated with steel 
while retaining electrical conductivity and 
other desirable properties* One interesting 
application of this principle has been the 
production of magnet steels. 

Alnico, for example, is not a steel but an 
alloy generally consisting of nickel, alu- 
minum, iron and cobalt* Properly heat 
treated, it has many times the magnetic 
strength of quenched carbon steel. Its high 
strength has made it possible to consider 
permanent magnets in the construction of 
very efficient small generators and motors, 
in control apparatus, and most of all in ra- 
dio loud speakers. While the ordinary 
horseshoe alnico magnet will lift sixty to 
eighty times Tts weight, specially designed 
magnets can lift 4,000 times iheu weight, 

There'' fs a constant competitive battle 
between materials — not only between dif- 
ferent metals, but between metals and the 
rapid h developing plastics. Where ap- 
pearance, weather resistance, and cost are 
of primary consideration, plastics will re- 
place many cheaper sheet metals, but 
where, in addition, strength and temper a - 
(Continued to page J39A) /] 
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Tube Shows Killing Power 
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Holding f u&c that measures output of germicidal lamp 



The ability of an ultraviolet lamp to kill 
germs is indicated by a phototube made of 
a special ultraviolet transmitting glass, re- 
placing a more expensive tube in a quartz 
bulb. Among its applications are the meas- 
urement of ultraviolet output of low-pres- 
sure mercury germicidal lamps And mer- 
cury vapor detection. It responds very 
slightly to visible radiation, but has a max- 
imum response in the invisible spectrum. 

J VL 



Tiny Adding Machine Is Accurate 
and Handy for Small Business 



Intended primarily as an educational toy 
for young folks, a miniature adding ma- 
chine is accurate and rapid enough to be 
useful in small business houses where it 
will handle footings up to 9,089. Sliding 
ratchets do the adding. 



T&y adtkeng machine is accurate and 
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Cashier’s C hair Holds 'Safe’ 

Surplus Cash 



two or three rooms. Two anti one-quarter 
cubic feet of wood, or more than fifty 
pounds, can be placed in the healer, and as 
it "burns at the bottom of the stove a fresh 
supply drops automatically from the res- 
ervoir. In the burning process there is a 
partial distillation of the wood into gas and 
charcoal, each product being burned in a 
different space. Besides the air that is di- 
in to the combustion chamber, a 
separate air supply is allowed to mix with 
the highly heated gases, which then are 
conducted through small passageways, 
called combustion ports, where they are 
burned separately from the wood. For 
small trimmings are recommended in 
erence to larger chunks commonly used in 
wood stoves, thus creating a market for 
cordwood waste and encouraging woodlot 
owners to remove inferior growth from 
their forests. Sawmill waste as well as 
chipped or “hogged” wood resulting frorfv 
logging operations can be burned also* 



/ 



Cnsfcftr flipping money through slat in “safe” that 
: j ^protects surplus currency against possible robbery 



Hub ana Grease Cap Remover 
Applies Powerful Leverage 




Hidden beneath the cushion of a cashier's 
chair a looking strong box guards surplus 
cash against robbery. There is a slot for 
slipping in bills and a hole for coins, two 
keys being required to unlock it* If the 
cashier suspects a holdup* she can stuff 
money away quickly, and even if the ban- 
dit discovers it, lack of tools and lime to 
open the “safe” would keep him from 
reaching the money. Attachments for an- 
choring the chair to the floor are available, 



StoveHolds Day's Supply of Wood 
i a nd H ea ts T w 



liiree Kooms 
lO 

Needing to be 
filled only once or 
twice a day, simi- 
lar to a base burn- 
er* a wood -burning 
stove, developed 
by the Connecticut 
forest and park 
association, in co- 
operation with 
Prof. Lauren E* 
Seeley, Yale heat- 
ing expert, is ca- 
pable of heating 



Hub and grease caps of automobiles are 
removed easily with a handy tool, now 
available, which is designed to take the 




Tool applies leverage far e«*.y remorof of grease cop* 
and cop Iff lifted by ffljirdnj other end under rim 



place of makeshift devices. One end of thev 
instrument fits between the hub cap anch 
wheel, and the other takes a firm grip on 
the grease cup to provide strong leverage. 
The tool also may be used as a hammer. 



Cl Send stamped* addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine* 
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Ruined Nut Bowl 



QOWLLS radiating from the knob on a 
spurt-copper or aluminum lid give this 
nut bowl a wagon- wheel motif. The knob 

is turned to simulate a hub and has holes 
drilled equi distantly around its periphery 
near the flat end to take dowels, which arc 
flattened slightly to fit snugly on the lid. 
Both dowels and knob are attached by 
means of screws driven up through the 
underside of the lid, holes being drilled in 
the latter to take the body of the screw, 
and pilot holes being drilled in the hub 
and dowels so that these pieces will not 



split when the screws are driven up snugly. 

You can spin the lid from a 10-in. disk 
of No. 20-ga. copper or aluminum, which 
is mounted between the walnut base and 
a white-pine backup block of the same 
diameter. The base is mounted on a small 
faceplate with a center screw. A second 
backup block of smaller size is set against 
the larger one with the grain of both run- 
ning at right angles. These are screwed 
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SCREW 



a raised portion in the center, to prevent 
showing the screw hole occasioned by 
mounting the base on the faceplate. 

The outer surface of the howl at the 
upper edge should be turned down to pro- 
vide a shoulder for the cover to rest 
against. Turn the wood to a depth equal to 
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together and turned previous to being as- 
sembled with the disk and walnut base, so 
they are already centered for the dead- 
center contact. If possible, use a ball- 
bearing dead center, Otherwise lubricate 
well and turn up tightly so that the copper 
will be kept in place. To spin the cover, 
a Vj-in, ball bearing welded to the end of a 
mild-steel bar was used. This was set iti 
the tool post and the projecting edge of the 
copper was greased with hard oil. When 
turned to a position about halfway between 
the original and the finished position,, the 
waste was cut off to provide copper for a 
turnover of % in. Then the edge is spun 
down sharply against the walnut, A ma- 
ple dowel, rounded at the end and well 
greased, can be used if no spinning tools 
are available. Slow speed and plenty of 
grease are important. After spinning the 
cover, the base is placed on the faceplate 
and the inside turned and sanded, leaving 



the thickness of the cover so that the two 
surfaces will bo flush when it is in position. 



Sparrows Can’t Take Possession 
of This Birdhouse 

If you want to 
keep sparrows out 
of a birdhouse un- 
til the birds you 
want to. nest in it 
make their ap- 
pearance, just piv- 
ot covers over the 
openings to the 
compartments. 

Wood screws will 
do for the pivots* 
and they should 
be located so the 
wind will not blow the covers over the 
openings. A fishing pole is handy to move 
the covers while standing on the ground. 
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Seesaw Set on Rockers Is Safe for Little Tots 
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Mounted on rockers, this seesaw accom- 
modates four and is safe for small children 
because the ends do not rise far above the 
ground. As the seesaw will be exposed to 
all kinds of weather, it is best to make it of 



hardwood, although white pine can be 
used. It should have at least two coats of 
paint and special care should be given the 
rockers to see that they are made as nearly 
waterproof as possible. 



Give Your Flowers an Early Start in Windoiv*Box Hotbed 



A window box w T ill serve as a miniature 
hotbed for starting flowers early if you 
cover it with a piece of glass to keep out 
cold air. Nail wood strips around the up- 
per edges of the box to provide a lip to 
keep the wind from dislodging the glass. 
Then fill the box with stones, manure and 
soil as indicated. The stones provide drain- 
age and the manure generates heat as it 
deteriorates and warms the soil above it. 
Ventilation for the box can be provided on 
warm days by raising the glass slightly 
with a cork set on a wood strip nailed in- 
side the box. It is a good idea to provide 
some means of fastening the glass when it 
is raised so that the wind cannot get un- 
der the edge and blow it off. 



CA tablespoonful of powdered borax add- 
ed to the final rinse water is a simple, 
harmless and effective whitener for dainty 
curtains and linens. 
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Gauge to Adjust Sliding T-Bevel 
at Different Angles 




This simple gauge will save a lot of time 
in setting a sliding T-hevel to the com- 
monly used angles. It is made from blocks 
of plywood squared on two .sides, the third 
side of each one being sawed accurately at 
a different angle as indicated. After the 
blocks have been screwed together accu- 
rately* the tool is set by holding the handle 
against the bottom of the blocks and bring- 
ing the blade down on the desired angle. 



Forming "Table” Helps to Shape 
Glass Tubing 

While making a rather complicated set- 
up of glass tubing for use in my chemical 
laboratory I used the former shown as an 
aid in bending the tubing. It consists of a 
sheet of thick asbestos board, which has a 
strip of the asbestos fastened near one edge. 
Another strip with a protractor attached to 




it is adjustable to get the desired angle. In 
use the protractor is held against a line 
drawn on the sheet parallel with the strip 
fastened to the edge, and a blowtorch flame 
is directed against the tubing, which Is 
then bent to the angle formed by the in- 
tersection of the two asbestos strips. 

—George Vias, Chicago. 



Handsaw Carried on Trouser Belt 
by Means of Rope and Ball 

The difficulty of 
carrying a saw up 
a ladder or among 
the branches of a 
tree, when work- 
ing in an orchard, 
may he avoided by 
using this holder 
to suspend it from 
your trouser belt* 

A piece of small 
rope is inserted through the ball and tied 
to the belt. The ball is compressed to slip 
it through the handhold of the saw handle* 




Diamond Patches in Table Tops 
Installed Easily 




patch When putting 
diamond patches 
in table tops, I al- 
ways make the 
openings deep and 
taper the sides of 
the patches so that 
they can be driven 
in tightly. Before 
driving them, small holes are drilled 
through the bottoms of the openings so 
that excess glue will pass out and not com- 
press under the patches. 

— A. Guenther, Hamilton* OnL, Can, 



Wedge under Trigger of Rattrap 
to Move It While Set 



If you dislike to 
handle a mouse or 
rattrap after it has 
been set* slip a 
wedge under the 
trigger so it can- 
not trip, A spring- 
lype clothespin 
is a good wedge* 
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Make Your Own Archery Target and Tripod 







burlap 



—so 

fponT 



* SQUAWK ° F 

'j»|Tt1WG HEttiLKi 
I WITH 
'^UVTTEME.D 
pfj I Lt-ED 



L'OWt L; 



PIVUTE: 



fllFTlNfi 



POSITIONS 



ROOKS'.,* 



REAP LEG 



FRONT L£6, 2 REQ 



faOLt> 



Archery targets 
varying from 24 in. in 
diameter to the stand- 
ard tournament size of 
48 in. in diameter are 
easy to make* First get 
enough, burlap to cut 
two disks 50 in* in di- 
ameter and a strip 12 
in. wide for the side. 

Lay out the circles 
with chalk and after 
cutting the pieces out, 
sew the bottom onto 
the side. Then pack excelsior or hay into 
the bag and sew on the top, leaving a good 
size hole to add more stuffing. Pack tightly, 
by walking on it, etc., after which you add 
as much stuffing as possible and sew on the 
top. The next step is tufting the target, 
which prevents it from bulging out, and 
holds the stuffing in place. To tuft the tar- 
get get a long knitting needle, cut off the 
head, flatten it and drill a hole for an eye. 
Tic a piece of felt or leather to the end of 
a cord, run the needle through the target 
and draw up firmly, as the bag must be 
tight to hold the arrows* The target face 
is oilcloth, sign cloth or muslin. The cen- 
ter of the gold ring is 9% in, in diameter 



TARGET STAND 



colors painted on are, 
beginning at the center: 
gold, red, blue, black 
and white. The values 
are, beginning at the 
center: 9, 7, 5, 3 and 1, 
When the face is dry it 
is whipped onto the bur- 
lap backstop. The target 
tripod is made of 1 by 
2 -in. wood. A crosspiece 
is nailed across the front 
legs, about 2 ft, from 
the top, and the rear leg 
is pivoted at the top as shown. Hooks on 
the front legs near the top arc made of 
large nails by culling off the heads and 
filing to a sharp point. Also, a small chain 
connects the crosspiece and the rear leg. 
The target should be hooked on so that 
the center of the gold is at least 4 ft. above 
the ground. When the Face has become 
worn another can be substituted or 
whipped over the old face. Keep the target 
inside when not in use. If it gets w r et, dry- 
ing takes considerable time, and repeated 
wettings will soon cause it to rot. Besides 
this, the sun tends to fade the painted 
rings on the face, causing them to become 
dingy and not easily distinguished* 



and the other rings are 4#> in. wide. The — William C, Maxwell, Jr., Anniston, Ala. 
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HOME 



SPOTTING PAG 



LONG'HANDlED MIRROR. 






i^i 



A S mu 1 1 mirror is a good fiibctrFule in the home for 
u dry-cleaner's glass-top spotting tattle on which 
garments ore placed to remove -stains. When the 
Jffflss face of the mirror is located under the spotted 
portion of the cloth, it keeps the cleaning fluid in 
contact with the fabric for a longer time so that the 
substante that refund! the stain j's dissolved and 
removed from the cloth quickly 



LARGE 5PQOU 



Hang « hose tit'c*" n targe 

spool instead of a nail, so that 
it LUon't and break 



BLUtWG AVMONLA 



SLOTTED 

CORK 



urn ill 



Cu( trJrri^sf in at the rmtef and folded to fit 

oL'irf the rim of a wash flit* a. tin cart proyfde'r 
,T handy rtTL-fc fat bluing, ammonia, $Qttp r etc, <4 
cork slotted to lake the handle of a spoon as 
ah oue ujti! ZiofJ iftc hou.:t of the ipcon ifc-t'irf when 
measuring out medicine 



S.aTn 

HOSC 



A beverage-'ton opener is just the thing to 
pwJlcft .imoif holes in the top of a can of 
evaporated milk, Voti can ti^Afen a rape 
clothesline easily by attaching a length of 
chain to one end no that a Ji.nfc can b C 
slipped ai-'cr a nail driven in the post 



742 



POPULAR MECHANICS 







5 *Q<E 

&KUSN 



SHORT LENGTH OP 
ALUMINUM W |RE 



HAMMER 



y'uLr it* if find a car -wheel spake 
brush fust the thing for remov- 
ing liiril frqm uundcw screens. 
It's a simpJu mttl^t- | q repair 
leaky cooking utrnstfs by nVrl^ 
ins short pieces of uluim/ium wire 
in the holes. Invert the -utensil 

over a Solid piece of "IfNl so that 
i he were cnsJ rests an it onJ pern 
both ends cor of, titty as indicated 
in the circular detail at the left 



METAL 



TWDOO 
3TR.1 R 



!hkek tube. 



in homes (irii/lDut SvWcrs 
where sink pails are 
used, a shelf art the sink* 
cabinet door, to support 
the paiL will enable you 
to swine it aut for re * 
or fiat adding 
other waste 



SHEET METAC 



ffruomj, mops, *fr, T stay put in this rack, 
which 1-5 e Slfjp of inner tube having holes 
punched in it to take the han dies tightly 



WIRE 

LINK 



ISOLEERI 



SHEET- METAL tray 



UgNT CHAIN 



Aft-off, fiic freifom shelf of a bathroom cabinet 
is a tray, attached to the door to swing out for 
easy remount of most-used articles, flight, chain 
on electric cord prevents pulling it out of the 
wall socket when washing machine is moced 
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TMUMETACK.i 



Notched Stopper Controls Flow 
o£ Water in Lavatory 



springs as Indicated. If the top of the 
sweeper is metal t you can solder them in 
place. If it is wood, small staples can be 
used to attach them. The other ends of the 
springs arc soldered to the handle. Be sure 
to attach the springs so that they keep the 
handle from falling to either side. When 
you use the sweeper, the springs stretch 
so that the handle can be held at a good 
working angle. 



Newspaper Rack for the Lawn 
or Porch Chair 



Because lawn 
and porch chairs 
are moved to va- 
rious places about 
the home, there 
usually is no place 
to put a newspa- 
per or other small 
article to keep it 
from blowing 
away when leav- 
ing the chair tem- 
porarily, To provide a place or holder, 
just screw a spring-type shoetree to the 
chair, and you can slip the paper under the 
ball ends. File a nick in each edge of the 
spring and drive the screws in them, 
bringing the heads down tightly. 



Sim-Tan Bracelets 'Brand' Initials 
on Your Wrist 



Placed around your wrist, these brace- 
lets will sun-tan initials on your skin in a 
short time. The bracelets are strips of alu- 
minum with your initials cut in them with 
a jewelers" saw. 



The next time you want water to flow 
slowly into a lavatory, sink or laundry tub, 
and do not wish to maintain, the water level 
high enough to run out of the overflow, 
cut a piece out of the stopper or water 
plug. It is best to cut out a small section 
first and then enlarge the opening until it 
passes the desired amount of water. 



Sweeper Handle Is Held Upright 
by Coil Springs 



To keep the 
handle of a carpet 
sweeper in a ver- 
tical position 
when it h released 
so that you won’t 
have to stoop to 
pick it up* use a 
couple of coil 



When using thin 
tracing paper on a 
drawing board, 
clip a large card- 
board washer un- 
der the head of 
each thumbtack. 

This provides a 
larger bearing 
surface on the paper so that the head of 
the tack is less likely to tear the paper. 



CAS-DBOi^D 



TF Aung 
PAPER 



Washer under Thumbtack Head 
Prevents Tearing Paper 
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new 



WOOD 



TIM -SIAM 
REEL 



.>•/ WOOD 
'i- HAnOl£ 



SMALL 
f BOLTS 



^ TAPER 
TO A BLUNT 
POINT 



BY TUUJSTINO 

Wni^T, mORnS ARE ALTER- ll 
NAT£LY HOOKED OVEH STRING 



A NYONE can make the Sat horn-type 
1 string winder shown above, which 
works by a simple twisting motion of 
the hand Another onc\ which is quickly 
improvised, is the two-handle affair at 
the right; it is merely a piece of pine 
recessed at both ends and drilled for 
dowels. Below, are shown several other 
types that are more elaborate and have 
been designed especially for speed, even 
winding and ease of handling. 



CONf 0UIL T UP 
OF V PJN E &- 
TURNED ON 
LATHE { 



shallow 

GROOVES ASSIST 
STPEN& IN \ 
QJMSING 



FRAME 



1-4" X fo" PLYWOOD 

FL ^ tES /» 



PUSH ^ 
WJTH 
THU M B 



COUNTE R0ORE D 



1^" Dlfl 

tube OVER 

CRANK. * 



/ GEARED- UP: 
TYPE HADE 
FHOM A. KNIFE 
GRINDER 



S'OiA 



wood 



FLAT 

T AjJJMlNOM 
QB IRON BAR 



WIRE V 
LOOPS \ 
FOR 

SELT CUNOHE 
INSIDE-—*^ 



IRON 



{'FQ& fWPER, 
! AND , 
TOOLS ‘ - 



Mf DOWEL 
l ^^pREVENTS 
|4i GUIDE 
F SWINGING M 
TOO FAR lltlfc. 



SWINGING' ^ 
GUIDE WINDS 
STRING EVENLY 
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Talcum Prevents Smudge of Copy 
When Tracing Drawings 




When it is necessary to make a carbon 
tracing of a detailed drawing, the move- 
ment of the hand back and forth over the 
original is apt to cause smudging of the 
copy from the carbon. To avoid this and 
permit the carbon to produce sharp lines 
where desired, sprinkle a little talcum on 
a powder pufl and brush this over the un- 
der sheet before beginning the work. 



Handy Cart to Haul Ice Cakes 
Short Distances 



If you live on a farm and put tip your 
own ice, or if you live in town near an 
icehouse, this cart is just the thing to carry 




ice to your home for the refrigerator, The 
wheels and axle are taken from a child’s 
worn-out wagon or baby carriage, and are 
fastened to a wide board fitted with a han- 
dle, This is an iron rod bent to the shape 
shown and bolted to the cart. 



Clay Tile Keeps Milk Cool 

Finding that 
milk delivered at 
her door some- 
ti m es got to o wa rm 
before she was 
able to put it in 
the refrigerator, 
one housewife set 
an unglaiied clay 
tile in a pan of 
w r ater and told the 
milkman to set the 
bottle inside the tile when he delivered it 
The tile absorbed some of the wa ter, which, 
in evaporating, cooled die milk. 

Split Keg Provides Bird Feeder 

Sa wed in half 
through the center 
lengthwise, a small 
keg makes an ideal 
feeder for birds* 
Before sawing the 
keg, nail the hoops 
to each stave and 
also nail the ends to 
keep the assembly 
from falling apart* Small dowels or skewer 
sticks are set in holes equally spaced 
around the edges of each half of the keg to 
hold them apart, A hardwood pole G ft. 
long supports the keg at a convenient 
height for placing food and water inside it. 



Fruit Jars Labeled with Crayons 

To avoid the 
work of making 
labels to indicate 
the contents of 
fruit jars, simply 
write the name of 
the contents on 
the jar wnth a wax 
crayon. This must 
be done while the 
jar is still warm. Various colors of crayons 
may be used to further classify the jars. 
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Callers Leave Note in Box While You Are Out 




the door.. The cabinet, door is pivoted with 
two small dowels at the bottom, and a 
small tumbutton holds it in a closed posi- 
tion to protect the pad from the weather. 



You can get a message from someone 
who calls at your home while you are out 
by making it convenient for a note to he 
left. A tiny cabinet with pad and pencil 
inside, is attached to the outside surface of 



Camber's Portable Seat Strapped Quickly to a Tree Trunk 



Attached to the trunk of a tree by means 
of two straps and a buckle, this seat takes 
little space in your camp equipment. The 
seat is tilted to any angle by means of a 
brace, which has a pointed bolt in the low- 
er end to engage the tree. The rear edge 
of the seat is curved to fit against the tree 
in such a way that pointed bolts penetrate 
the bark. The bolts should be a snug, 
drive fit in both the seat and brace so that 
they will not fall out when the seat is 
packed. If the seat is cut from hardwood, 
there will be less tendency of the bolts 
splitting out. Facing the edge with thin, 
flat iron and drilling the bolt holes through 
it is a further improvement, 

— Everett Hanson, Argyle, Wis, 
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SHELVES 



By 

WAYNE C. LECKEY 



\ \ ^HITE-ENAMELED wire and blue glass 
are combined in these dainty bric-a- 
bi ac shelves for the home. However, the color 
combinations can be varied and the shelves 
are equally attractive if finished in pastel 
tints of green, blue or pink and fitted with 
clear, white, black or other colored glass. 
Only a few ordinary hand tools arc needed, 
and you’ll find it surprisingly easy to shape 
No. 9 galvanized wire to produce any of the 
designs shown in Figs* 1 to 7 inclusive. While 
wire was used in all of these, the two -shelf 
types, Figs* 3 and 7* can be made of Mu by 
1 -j - in, flat iron, Joined with small rivets. 

Begin by making a full-size paper pattern, 
enlarging the drawings on paper marked off 
in 1-in* squares* In making the two-shelf 
types, Figs. 13 and 21, an assembly board, 
Fig, 9, to which your paper pattern can be 
fastened with thumbtacks, will aid in keeping 
the work straight and flat while soldering the 
parts together. The assembly board is fitted 
with a narrow strip along the rear edge* 
against which all parts must make contact so 
that a perfectly straight edge will be had 
when finally joining the remaining upright. 
The exact length to cut each part before 
bending it, can be determined easily by sim- 
ply forming a length of wire solder directly 
over the curved outline of the pattern. When 
bending the wire, clamp a small adjustable 
wrench in a vise as shown in Fig. IS. Then, 
by feeding the wire between the jaws of the 
wrench a little at a time with a repeated, 
slight, sideward pull, and frequently check- 
ing it with the pattern, you'll find the job 
co m para lively si m pie* 

Parts such as the ovals, Fig. 13, which 
are soldered to the outer surface of the 
sides, and the circular parts required in 
Figs* 12 and 15, can be formed more easily 
if the wire is bent around wooden forms 
such as shown in Figs. 10 and 16, Fig. 22 
shows the method of splicing these parts 
together by first temporarily spot-solder- 
ing the wire at the lap and then sawing 
through both at an angle. The beveled 
ends of the wire are tinned with the iron 
and soldered together, after which the 
splice Is smoothed up with a file. 
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nictal and(ilaS\ 

Before soldering the parts together at each 
point of contact, small netting staples will be 
found handy for temporarily holding the wire 
over the outlines of the patterns as in Fig. 9 . 

A freshly cut potato or an ice cube, when 
placed on a previously soldered joint, will 
keep the wire relatively cool, so that when 
applying the iron to a near-by part, the heat 
will not loosen the adjacent joint. Fig. 8 
shows how the side frames of the two-shelf 
brackets are joined together with stretchers, 
angle- bent at the ends, and soldered to the 
back edge at the shelf. In Figs. 14, 20 and 23, 
you will notice that the extending supports 
for the glass shelf are an integral part of the 
assembly, whereas, in Figs. 11 and 19, 

L -shaped supports bent as indicated in the 
insert detail of Fig. 17, are simply soldered to 
the frames at points indicated in each respec- 
tive drawing. Small screw eyes cut off within 
Mfl in. from the eye and soldered to the wire 
provide a means of hanging the shelves. It is 
important that these be soldered well, 
especially on the two -shelf types. Flow a 
generous amount of solder around the base 
of the eye. 

Now for finishing the frames. Go over 
all the joints and smooth them with a fine 
file. If you have used flux paste in solder- 
ing, carefully wipe the work clean. A spe- 
cially prepared metal surfacer, obtainable 
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HOW Rl M tsS 
ARE. FORMED 



from youx local paint store, should 
be applied to the wire first* This 
will prevent chipping of succeed- 
ing paint coats. This can be ap- 
plied with brush or spray, being 
careful to cover all parts. Allow 
to dry thoroughly. Follow this 
with two separate coats of high- 
grade semi -gloss enamel of the 
preferred color, allowing each to 
dry thoroughly before applying 
the next The popular antique- 
while effect can be acquired by 
applying a light coat 
of burnt umber glaze 
over a coat of bone- 
white enamel and then, 
while still wet, wiping 
off the glaze in a hap- 
hazard manner to leave 
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some traced of the glaze in the corners. 

Glass in various colors is available 
to use for shelves. Highly polished 
sheet plastic hi also appropriate. In the 
five- and- ten-cem stores you will find 
glass shelves with nicely rounded 
edges* If desired* plain hard-pressed 
hoard can he used and painted a con- 
trasting color* The designs given are 
dimensioned to support shelves 4 in. 
wide* For the two-shelf brackets, the 
glass should measure 18 in. long, while 
a 13-in. length will do for the smaller, 
single-shelf designs. Where shelves 
are cut from glass on hand, it is essen- 
tial that the sharp, exposed edges be 
removed. This can be done by rubbing 
the edges with a small hand stone, 
dipped occasionally in turpentine. 
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Molding Near Bottom of the Door 
Avoids Water Blowing under It 




If the wind blows water under a door 
when it rains, a strip of picture molding of 
the type shown, screwed to the door as 
indicated, will help prevent this trouble. 
It is best to saw of! part of the beaded edge 
as indicated by the dotted lines in the end 
view of the molding. Water will not pass 
between the molding and door if the edge 
is coated with calking compound before 
screwing the molding in place. 



Muffler Cutout for Outboard 



Its not much of a job to install a muffler 
cutout on your outboard motor* Most mo- 
tors of this type have a small opening in 
the muffler covered by a screw-on plate. 
All you have to do is remove the plate and 




then cut a piece of aluminum or brass to 
the shape shown and pivot it over the 
opening so that the latter can be covered 
or uncovered. 



Painting a Number of Tack Heads 
at One Time 

A workman who 
needed a number 
of tacks having 
the heads painted 
a certain color did 
the job quickly 
with the aid of a 
piece of screen 
wire. This was 
nailed to a small wood frame and the tacks 
emptied onto it, A little shaking quickly 
caused fhe tack points to penetrate the 
screen mesh so that the heads were ex- 
posed as indicated, A few strokes of a 
brush applied the paint in a jiffy. 




Fishhook Holder Is Waterproof 




A piece of dear 
sheet celluloid 
rolled to form a 
cylinder and ce- 
mented together 
with acetone pro- 
vides a handy 
holder for gutted 
fishhooks. Such a 
h o I d e r t when 
plugged at the 



ends with corks, is waterproof, will not 
sink if dropped into the water, and is 
transparent so that you can see the hooks. 



Hinge Screws Kept in Cardboard 
to Prevent Loss 

When you re- 
move wood screws 
from hinges and 
other places, drive 
them into a piece 
of thin cardboard 
so that they can- 
not roll around 
and become lost 
If the screws are 
put away tempo- 
rarily, the cardboard can he labeled to 
identify them. — Opie Read, Jr., Chicago. 
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This Chairside Table Has Painted Iron Legs 




SCS F W F D TO __ PGUN D ED 
WOOD f* 



ROUND 

IRON 



FJ.ATTENED 



PLYWOOD 



FLAT 'RON 



Combining wood and metal, this table is an easy 
piece to build. Cut out the top and shelf with a keyhole 
saw if a band saw is not available. For the legs, you 
use li-iti. round iron rod. Each leg has a loop bent at 
the lower end and the short return portions are bent at 
right, angles and drilled for riveting to Hat-iron cross- 
pieces, These assure rigidity* but they may be elimi- 
nated if you wish to screw the return portions of the 
legs directly to the shelf. Holes are drilled and coun- 
terbored in the legs to take oval or flat-head screws, 
which are driven edgewise into the shelf and top* You 
can construct the table without any brazing or welding 
although some may prefer this method. The upper ends 
of the legs are ground round. Faint the legs white and 
the shelf and top a pastel shade to go with the color 
scheme of the room. — E, M* Love, Monterey Park. Calif* 



Gtm- Checkering Tools Shaped from Three-Cornered Flies 




bottom 



TEETH 



JV V v V V V V W 
v Vv v 



If you have a gunstock that you would 
like to decorate, a couple of tools for the 



TEETH HFTCHE0GE5 
v tM-jtv/v pa 



a jrav w m 



job can be made inexpensively from two 
files* You will have to draw the temper 
from the files before working on 
them and then reharden them 
after the work has been done. The 
spacing or double-edge tool is 
made from a square file about 5 in. 
long. The details show how the 
end of the tool is shaped. The tool 
for deepening grooves made by the 
double-edge tool and giving the 
checkering a pointed effect is 
made from a three-cornered file, 



€3 Tomatoes can be peeled in a 
jiffy if held on a fork in a flame 
and turned to loosen the skins. 
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Drill-Press Motor Has Attachment 
on Lower End for Sanding 




If you have a floor- typo drill press on 
which the armature shaft extends from the 
lower end of the motor, sanding and other 
work can be done with it by making the 
proper attachments to fit the end of the 
shaft. The drill -press table can be raised 
and swung around under the motor to 
support the work. 

Caster Cup Serves as Applicator 
When Using Cleaning Fluid 

Fabric-covered caster cups of the type 
used under furniture legs are handy as 
applicators for cleaning fluids in removing 
spots from garments, Just dampen the fab- 



ric of the cup with the fluid and then use 
it to rub the spot to be cleaned. The cups 
can be obtained in ten-cent stores. 



Binder for Your Printed Papers 
from Brass Tubing 

Having a num- 
ber of papers he 
wanted to file in 
pads, one man slit 
brass tubes on one 
side, pried the slit 
open and inserted 
the papers. Wire 
eyes were then 
soldered to the 
tubes so that they 
could be hung up, 



Door Is Sanded to Avoid Dragging 
without Removing It 

When a door needs a slight dressing on 
the bottom to avoid dragging,, one carpen- 
ter docs the job by 
simply swinging 
the door back and 
forth across this 
sheet-metal sand- 
ing block. This 
makes it unneces- 
sary to remove the 
door. The metal is 
bent slightly con- 
vex and the sand- 
paper is folded 
over it so that the spring tension of the 
metal forces it against the wood. 










f AS fllC 



M ETAL DISK Y/M 

-M 



SATURATED WITH CLEANING 
FLUID 



UNDERSIDE OF METAL DISK 



Toes of Tennis Shoes Reinforced 
with Adhesive Tape 

Toes of tennis 
shoes will not wear 
through quickly 
if you line them 
on the inside with 
adhesive tape* 

This acts as a re- 
inforcement where 
your toenails rub 
against the shoes. 



f[Squeaks in a floor often can be elimi- 
nated by simply working fine graphite into 
the Joints between the boards. 
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Bv ALEXANDER MAXWELL 



PART II— The pickup and ejector, mail-pouch chute and platform mail crane 



V/OUR mail ear with its removable top 
has been completed virtually except 
the electrical pickup, ejector* chute and 
mail crane* Colors to paint the outside of 
the car were given in Fig. 12 of the last 
installment, but if you desire, the painting 
job can be left until last to avoid acciden- 



tally scratching the finish while installing 
the interior ‘'machinery.' 5 Before working 
on the interior, it is a good policy to re- 
move the motor unit. The delicate fittings 
such as ladders, sun visors, etc., should be 
left until the last to avoid bending or 
breaking them* 
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plywood. The ejector .should he Installed 
first, as the exact location of the pickup 
and the chute is dependent on the space 
occupied by the ejector mechanism. As 
shown in Fig. IT, the latter, which opens 
the swinging door and pushes out the mail 
pouch as in Fig, 10. is held in position by 
means of a coil spring made of No, 2 steel 
piano wire. When current energizes the 
rear solenoid, the plunger is drawn toward 
the center of the coil, pulling the fishline 
with it, which works the lever system. In 
a split second the current is turned off, the 
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The four stationary car doors are made 
of thin sheet metal. Enough material can 
be obtained from a 2 A z by 3 ] ::-in, film-pack 
case to make all of them. Your local pholo 
finisher will give you one, Windowpanes 
in the doors are simulated with black, gray 
and w r hite paint. The door at the rear end, 
Fig. 14 of Part I, is left black. Fasten the 
doors in place with celluloid cement. No 
doors are required for the right-hand 
“post-office” and “express' 1 openings as 
these are part of the pickup and ejector 
system. 

In addition to the electric motor, the 
pickup and ejector system take up most of 
the space Inside of the car. There are turn 
solenoids —electromagnets, which, wdien 
energized cause an iron plunger to move 
in a central tube. Both solenoids are bolt- 
ed firmly to the car floor, which is thin 



plunger is released and the spring pulls the 
door shut. The pull of a solenoid is quick 
and violent. Therefore, the eye should be 
sweated securely into the plunger* Fig. 20, 
and the strongest and most flexible fishline 
available should be used. The pull begins 
just as the plunger enters the coil and 
drops off as it passes the center. To get the 
snappiest action, the plunger should lie at 
rest with one end just inside the coil. The 
pivot for the swinging door. Figs. 18 and 
20, is sunk into a hole bored through the 
floor and under body, and the upper end is 
braced by a bar soldered crosswise in the 
car. All of the bushings are loose fits so 
that the entire assembly is free to move 
without binding. The door must be slight- 
ly smaller than the opening. 

The pickup mechanism works as follows^ 
The mail pouch* w r hich is suspended be- 
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tween the arms of the mail crane on the 
platform as in Fig. 15, is released from the 
crane by the pickup arm in the car, Fie* 19, 
when the arm is raised to a horizontal po- 
sition by the solenoid that controls it. A 
chute guides the pouch so that it reaches a 
position at rest in front of the closed swing- 
ing door from which it will be pushed out 
later. The pickup mechanism is detailed in 
Figs. 18, 22 and 23. As the contact shoe 
(Figs. 4 t S of Part 1, and Fig. 16 of this in- 
stallment) engages the pickup rail, the so- 
lenoid pulls in the plunger* The attached 
fish line passes over a pulley and up to a 
lever arm which pulls down the parallel 
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linkage, holding the level’s tight against 
the car wall, out of the path of the pouch, 
and also raising the pickup arm to the hor- 
izontal position. The moment current sup- 
plied to the solenoid is cut off, the “safety- 
pin” spring snaps the assembly back to 
normal position. This is a length of piano 
wire* bent as shown in Fig, 22. The quick- 
ness of the return is dependent on the 
strong leverage action of the spring. It is 
adjusted so that the solenoid is just able 
to pull it down. A wire lug, soldered cross- 
wise on the upper lever arm, holds the 
spring in position. See Fig. 22, To increase 
or decrease the spring pressure as may be 
necessary for best action, unsolder its low- 
er end from the car wall and then resolder 
it after moving the required distance. The 
entire spring must be free to move, touch- 
ing the lug only. The pickup arm is a fiat 



birch paddle cemented to a length of drill 
rod. See Fig, 23. The wooden paddle ab- 
sorbs the shock of impact and keeps the 
pouch from rebounding when struck. The 
angle at which the arm projects foiward 
from the car is determined by experiment. 
Besides changing the angle as may be nec- 
essary, the speed of the car may have to be 
varied for best results. 

The mail-pouch chute consists of a sheet- 
brass deflector and a carved wooden grav- 
ity slide or trough, which is detailed in 
Fig, 21, These two pieces are both shaped 
by the "cut-and-try" method so that the 
pouch will roll against the ejector arm be- 
hind the swinging door. Part of the de- 
flector can be seen in Fig, 19. The general 
idea of the shape and function of the chute 
is made clear in Fig. 1 of Part I, although 
this illustration does not show the gravity 
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is a small wooden ball which will slide 
through the door without striking it* 
The exact size E.s determined by ex- 
periment, The tiny L-shaped hooks 
on the pouch are made of No, 2 piano 
wire and are forced into the wood. 
They are slipped through small eyes 



slide* which is wedged between the deflec- 
tor and the car wall* 

All wiring details are given in Figs. 17 
and 24, If you already have a rather com- 
plete control board for your system, the 
addition of two push buttons will accom- 
modate the new controls, With, these push 
buttons you operate either the pickup or 
ejector mechanisms ‘as desired* After all 
parts have been installed and the wiring 
has been completed, nut and bolt heads 
should be given an application of celluloid 
cement to keep them from loosening from 
vibration. Also be sure to inspect and oil 
the mechanism periodically. Non- gum- 
ming oil should be used. 

Construction of the mail crane comes 
last. No dimensions can be given as it must 
be built to fit your layout and car. How- 
ever, the general arrangement is given in 
Fig* 25* The crane is made of drill rod, 
painted white, and set in a socket so that 
it can be swung out when needed and back 
against the scaffold at other times* The 
upper arm is rigid while the lower one is 
hinged to keep a constant tension on the 
pouch. It drops down the moment the 
pouch is released as in Fig. 19. The pouch 



cut from fishhooks, which are soldered 
to the arms of the crane. A piece of plush 
or bath toweling laid on the platform will 
keep the pouch from bouncing when it is 
ejected from the car, or a picket fence may 
be built around the edge of the platform 
to retain it. 



Electric Shaver Is Kept Clean 
by Dipping in Alcohol 

Your electric 
shaver will stay in 
good condition in- 
definitely if the 
clipper portion is 
dipped in alcohol 
about twice a 
week to keep it 
from gumming. 

Just insert it irt the 
liquid to a depth 
of Vtor : -ii in. while 
it is running. Leave it in the alcohol for a 
minute, then remove and shake it dry* 
Follow this with a feu f drops of fine oil 
while the razor is still running, 

— Edward Wisnewsky, Racine, Wis. 
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Two-Piece Flower Vase Leads a Double Life 





Turned of hardwood, this two- 
piece + ‘vase” to accommodate ar- 
tifirial flowers will stand on a table 

or it can be pulled apart quickly 
and the matched halves can be hung on 
each side of a picture, window or doorway. 
You can glue two blocks to a paper sepa- 
rator and then do the turning, after which 
the pieces can be pulled apart. Or, you 
can turn the vase from a single block and 
then saw it in two exactly along the cen- 
terline, although this method may not re- 
sult in a good fit because the saw cut re- 
duces the diameter. A snug fitting dowel 
holds the two pieces together. Mark for 



drilling the dowel hole by placing a small 
ball or shot between the two halves at the 
right location. After the edges are aligned, 
press the pieces together firmly, which 
leaves a dent for drilling. A number of 
small holes about l¥& in. deep are drilled 
in the top to take flower stems and a small 
wire loop is provided at the top of each 
half for hanging. Each loop must be flush 
with the flat surface. Finishing is done 
with lacquer or enamel. 



wine, loop 
hanging 
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Fisherman Keeps His Plugs Handy on Rack Inside Boat 



When fishing from a boat, one sportsman 
arranges his favorite plugs and lures in a 
slotted rack screwed to the side of the boat. 
In this position, any of the lures can be 
selected with one hand at a glance, without 
laying down the rod and going through the 
tackle box with both hands. The rack is 
simply a u T ood block with slots in one edge. 
The other edge is shaped to the curvature 
of the boat to make a neat fit where it is 
attached. Notice that the ends of the rack 
are cut at a bevel so that screws can be 
driven into them at an angle for fastening 
it in place. If hardwood is used for making 
the rack, it will be less likely to split or 
break off if unusual pressure is accidental- 
ly put on it. 

— G, E. Hendrickson, Argyle, Wis, 
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Level in Plumb Board Saves Time 
When Fitting Door Jambs 




To save time* and to leave one hand free 
for driving wedges between a door jamb 
and the frame when checking the jamb 
vertically, one carpenter set a spirit level 
in the side of his plumb board. Before 
mounting it with screws, it was adjusted 
for accuracy by checking with a level held 
against the straight edge of the board. 



Shrubs Shaped by Rubber Bands 

The shrubs in the photo were made to 
grow to the shape shown by wrapping them 
with rubber bands cut from an old inner 
tube* The bands wore about Viz in, wide 




and were just tight enough to hold the 
branches in position. The elasticity of the 
rubber allows movement of the shrubs in 
the wind without chafing the bark, and 
does not bind the branches enough to in- 
terfere with the flow of sap. 



Easy Method of Making Ratlines 
for Ship Models 

Elab orate rat- 
lines for small ship 
models can be 
made easily by the 
following method: 

Fasten a number 
of lines securely 
to a w f ood block, 
getting them as 
close to each other as possible. Next take 
a small needle and thread and pierce each 
cord successively* Then draw the thread 
through, cut it off, and repeat the proce- 
dure. Leave plenty of extra thread so that 
none of the ends will be too short when the 
lines are spread for mounting. 

—Robert Hegeman, Waukon T Ja. 

Index Tabs Made with Typewriter 

Desiring to in- 
dex my phono- 
gr aph album, I did 
the job neatly by 
making the figures 
with a typewriter. 
They were typed 
on a strip of 
g u m m e d-p a p e r 
tape, punched out 
with a punch used 
to put holes in 
loose-1 Oaf note 
books and stuck to the pages of the album. 
Corresponding figures were stuck in the 
front of the album and the titles of the rec- 
ords were written beside them for quick 
reference.— D, Henningfeld, Madison, Wis, 



EVERYBODY IS AN INVENTOR 

Nearly everybody has distuveftd some kink or 
shortcut to happily solve gnr of these Stctn-ingly 
trivial problems encountered in every home or in 
A person's work. Hobby and play, Bu| the solu- 
tion may have saved time, money and energy- We 
pay readers for such ideas. Just submit a sketch 
Or photo and a brief description to our Homecraft 
Editor, If acceptable for publication, we will 
send you a check promptly and if we cannot use 
it, the material will he returned 
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This realistic tugboat uiith iff freight (syr^'t: rn (du- 
ti-ilf help satisfy that sea-Roing that crops out 

rn mosf small boys. The hull is shaped from a 
piece of pipe J 1 by 3 by 7 1 . in,, and the cabin 
and pilot house are separate parts glued and brai- 
ded to the deck, Every ship musf have its iife- 
hoat r of course, and no tugboat skipper would be 
satisfied without n freight barge. Both are shaped 
to the dimensions given, and the lifeboat is invert- 
ed on the pilothouse, Hitts are provided on the 
barge and tug for a to u? rape, and the assembly i'.i 
painted according Iq flun taler 1 chart 
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Spring Clips Support Golf Bag 
Leaned Against Tee Box 




Screwed to the sand boxes at the tees of 
a golf course, these spring clips prevent 
the players’ bags from falling down when 
leaned against the boxes. The clips are 
made from spring brass and are attached 
to the boxes with screws. 



Dust Mask for Scraping Boat 

When scraping paint from a boat or oth- 
er places where the work is above the 
head, this simple mask will keep dust and 
paint particles from getting in the eyes, 
nose and throat. The mask is nothing more 
than a piece of muslin or other cloth sewed 
sack fashion to fit closely over the head 




and shoulders. A celluloid window sewed 
over an opening in front of the face pro- 
vides clear vision. 

— J. I. Madigan, Rockville Center, N* Y. 



Homemade Thermostat Controls 
Drafts on Water Heater 

If the w r ater for your home is heated by 
a coal-burning heater, you can make a 
thermostat for controlling the drafts. The 
main part of the unit is a poppet-type 
thermostat used in car cooling systems. 
The housing of the assembly is a 3-in. 
length of 2-in. pipe divided about % in. 
from the bottom by a metal disk welded 
into place. A large steel washer to which 
a 1-in. pipe nipple is welded forms the 
bottom, which is welded in place. A cap or 
lid is made by welding a disk to a 3 £-in. 
rim. A ^~in. hole drilled in the center of 




the cap takes a connecting link, which 
joins the thermostat element to the oper- 
ating arm. The housing now has two com- 
partments, the lower one for hot water and 
the upper one for the element. Two ma- 
chine screws through the outer housing 
and top of the support posts anchor the 
element in the housing. A bracket to pivot 
the operating arm is welded to the rim of 
the lid. A chain connects the operating arm 
to the heater lid. The upper compartment 
containing the thermostat element is filled 
with glycerin for greater sensitivity. 
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Part II — Ribs, deck, 
cockpit and centerboard 



VVTITH the hull removed 
from the assembling form 
and the inside of the boat com- 
pletely painted, you are ready 
to install the oak ribs which are bent to 
shape. Block up the hull on a pair of saw- 
horses and nail two or three temporary 
thwarts or cleats across the gunwales, as 
in Figs, 20 and 21, Small finishing nails 
driven part way into the sheer strakes will 
be sufficient to hold these, as the ribs, when 
installed, exert little outward pressure. 

Before the ribs can be bent, they must be 
steamed for about 20 min. This can be done in a long, 
narrow tank, or in an iron pipe, capped at the lower end 
and nearly full of water. The pipe is supported at an 
angle, with the lower end resting in a fire pit dug in the 
ground. The % by % -In. oak ribs, when thoroughly 
steamed, will become flexible, In selecting the stock for 
these, see that the grain runs straight. 

The procedure for fitting each rib is shown in Fig, 20. 
Step No, 1 consists of bending the rib and fastening it to 
the keelson with one galvanized nail. The second step is 
to rivet the garboard planks and keelson to the rib. Third, 
a copper nail is driven through planks and into the rib 
about midway between the keelson and the sheer strake, 
on each side, holding a scrap block against the rib on the 
inside to provide a solid backing w T hieh prevents splinter- 
ing the rib when the nail comes through. Holes for the 
nails already have been drilled in the planks as explained 
in Fart I, The fourth step is to drive the remaining nails 
in the rib* one through the lap of each plank. Step No. 5 
is clinching the nails. This is done by placing a burr or 
washer over the protruding end of each nail* holding a 
weight against the head and hammering the nail point 
down flat as indicated in the circular inset of Fig. 20. 

The plan view of the boat* Fig r 23, show's the spacing of 
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the ribs- Note that they are spaced 6 in., center to cen- 
ter, beginning at the inside edge of the transom. The 
four ribs along the stem and knee, however, are di- 
vided into pairs, the lower ends being butted against 
the stem and knee. Eight ribs amidships, o% r er the 
centerboard slot, are riveted to the keelson, like the 
others, and later - cut away for the centerboard slot. 
There should be at least a 34 -in* space between the 
ends of the cut-off ribs and the edge of the center- 
hoard slot, to later admit the centerboard trunk. In 
this plan, the mast step is shown, but it is better to 
locate it permanently after the mast pardner is in- 
stalled in the deck, as it is easier to move the step fore 
or aft, to make an adjustment, than the mast pardner, 
especially after the deck is laid. The step arrange- 
ment, given in Fig. 22, can be made to set on the ribs, 
or rabbeted to straddle them. 

The curved deck beams just ahead of the cockpit 
have a crown of 2 V 2 in. and are bandsawed from 7 »-in. 
pine. Toward the stem and transom this curve is 
gradually flattened out. You w T ill notice from Fig. 25 
that the beams are spaced 8 in. apart at centers, while 
the libs are only (5 in, apart, Therefore a beam and 
rib will meet at the gunwale only occasionally, and 
when this occurs, they are fastened as shown in the 
lower circular detail of Fig, 25. In this case, a galva- 
nized finishing nail and a bronze screw are used at 
each joint, the nail head being covered later with the 
rub rail. The seat is supported at the ends by cleats 
fitted across three ribs. Short uprights to brace the 
edge of the cockpit, are screwed to the top of the seat 
as shown in Fig. 27. The center of the seat is supported 
by the end of the centerboard trunk. 

Referring to the deck plan, Fig, 25, you will note a 
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double frame on each side of the cockpit. 
The outer one is of 7 js-in, pine* while the 
inner one, forward of the seat, is l 2 -in, 

oak* steamed and bent. Aft of the seat, the 
Vi -in* piece is merely a filler and can he of 
pine, A breasthook is installed at the stem, 
and knees are fitted at the transom, also 
shown in Fig. 25, The mast pardner is per- 
manently located between two deck beams, 
approximately midway between the stem 
and forward end of the cockpit* 

The plywood deck panels A, B and C, 
Fig* 25, are three separate pieces on each 
side, with the joints centered on the beams 
and on battens recessed in the beams along 
the centerline of the deck. The plywood, 
which should be the waterproof kind, is 
brought to the outer edge of the planking 
and the inner edge of the cockpit* The six 
pieces are bandsawed from two 4 by 8-ft. 
panels of V'4-in. plywood. In cutting, allow 
about Vs in. for planing bush, Fig, 24, The 
detail of Fig, 24 shows how the plywood 
sheets are laid out for cutting. Paint the 
beams and the underside of the plywood 
pieces before nailing them to the deck 
with galvanized finishing nails. 

While it would be somewhat more con- 
venient to fit the centerboard trunk before 
installing the beams, it can be done after- 
ward. In either ease T be sure that the low - 
er edges of the side boards follow 7 the same 
curve as the keelson and fit perfectly, as 
most sailboats develop leaks at this point. 
Make a template of plywood to lay out the 
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curve, and then fit it to the keelson. The 
sides of the trunk must be notched in 
about 14 in. for the ends of the ribs. The 
notching helps to prevent the ribs from 
coming loose if the bottom should receive 
a severe bump. In the side* sectional view, 
Fig* 32, note that the ends of the separators 
lit down into the ends of the centerboard 
slot, This special feature of the “Zephyr” 
makes a watertight joint* Location of the 
centerboard pivot bolt is also given in Fig. 
32. The bolt, which should be of bronze, is 
made watertight by means of rubber wash- 
ers placed under steel washers. A Ha-in. 
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centerboard is specified here. However, for 
beginners, the additional weight provided 
by a %-m* centerboard helps to prevent 
capsizing. If the latter size is used, the 
width of the well will have to be increased 
accordingly. Fig. 31 shows how the cen- 
terboard trunk is fitted to the keelson* A 
single strand of cotton candle wicking is 
laid in marine glue, around the slot, and a 
spreader block is left in the trunk until it is 



screwed to the keel assembly. Before 
being put together, the inside of the 
trunk is painted with creosote mid ma- 
rine paint. The cross-section detail, 
through the slot, shows how securely 
the trunk is fastened to the keel unit 
with long, bronze screws, while Fig. 30 
shows how rigidly it is braced at the top 
by the seat and yoke. Details of the ma- 
hogany yoke arc given in Fig. 31. The 
centerboard should be galvanized heav- 
ily especially if the boat is to be sailed 
in salt water. 

After the plywood has been given two 
or three coats of paint, and this has dried 
thoroughly, you cover the entire deck, 
Including the cockpit, with a piece of 
No. 10 duck canvas, measuring 6 by 15 
ft. Stretch the canvas over the deck, 
copper-tacking it along the gunwales 
and the transom, after which the edge of 
the canvas is covered by a rub rail. Next, 
block up the hull and walk on the canvas 
over the cockpit as in Fig, 28, which re- 
moves the slack before tacking to the edge 
of the cockpit. Fig, 29 shows the canvas 
after being applied. 

A neat, low coaming is shown in Figs* 26 
and 27* This is fastened with oval-head, 
bronze screws. The coaming projects about 
1 in. above the deck in front and tapers 
down to about % in. aft. Fig. 33. 
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Counterweights Keep Small Boat in “Stall” 




One small- boat owner, who found his 
craft frequently endangered by rough wa- 
ter caused by storms and strong tides, pro- 
vided a “stall 11 in which the boat was held 
by means of counterweights. Two 4 by 
4-in, posts were sunk into the sandy bot- 
tom so that there would be plenty of clear- 
ance when the boat was located between 



them as shown, although old auto casings 
were nailed to the posts as an additional 

precaution to avoid damage to the boat 
should it batter against them. Weighted 
ropes running through pulleys attached to 
cross beams at the top of the posts hold the 
boat in position and yet allow some move- 
ment The weights, which must be pro- 
portional to the size of the boat, are sus- 
pended above the bottom. 

— John J. Southard* Tuscaloosa, Ala. 



Cold Air from Outdoors Improves Operation of Furnace 



After installing a pipcless furnace in our 
home, we found that the air immediately 
above the floors was cold and damp be- 
cause it did not circulate back to the fur- 
nace properly. To overcome this, we 
blocked off the cold -air return part of the 
register with tin* and then ran a pipe from 
the furnace through an outside wall as in- 
dicated. Now we have an abundant supply 
of fresh* warm air being delivered into the 
house* and all drafts and cold air on the 
floors have been eliminated, as incoming 
fresh air causes the stale air to escape 
through the natural exits of the house, 
such as windows and doors, 

— Amos C. Bon tell* Lenox, Mass. 
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Notched Spade Removes Flooring 
without Undue Damage 




Removal of tingle flooring or sheathing 
without damaging it excessively can be 
done with an old. spade having a notch in 
the end- The notch should be of a size to 
straddle the joists so that the prying action 
is imparted to the door board on both sides 
of the timber. 



Abrasive Sticks Clean Erasers 

Artists and others who have to clean 
their erasers frequently will find bird-cage 
perch refills just the thing for the purpose. 
The abrasive is coarse* and the sticks are 
easy to handle by gripping them between 
the fingers as indicated* The refills are of 




the type used to slip over bird-cage perches 
so that the bird can keep its toenails in 
condition, and can be purchased at any 
store dealing in bird supplies. 



Safe Substitute for Shear Pin 
in Boat Propeller 

Instead of substituting a nail or piece of 
wire for a broken shear pin in a boat pro- 
peller* until repairs can be made, try the 
following method: 

Push the remain- 
ing part of the pin 
so that one end 
projects slightly 
through the pro- 
peller hub, Then 
drive in a wooden 
plug against the 
pin so that the 
plug projects slightly on the opposite side 
of the hub- This repair is better than a nail 
or wire because it will break if the pro^ 
peller strikes a rock or other obstruction 
under water, whereas a nail or wire is not 
likely to shear off. 

— V. O. Marquez, Montreal, P. Q., Can- 



Metal Drip Cap over Door Casing 
Prevents Entrance of Water 

During my 30 
years of carpen- 
tering, I have 
found many door 
and window cas- 
ings rotted by wa- 
ter which worked 
over the wood cap 
at the top of the 
casing. To prevent 
this, I install a 
metal drip cap that 
projects down and over the casing about 
2 in. from the wall The cap is a strip of 
sheet metal painted and then set in a 
groove cut through the siding and part 
way into the weather boarding. AH cracks 
where the cap is installed should be put- 
tied carefully and painted. 

— -Claud Burris, Joplin* Mo. 



CLace curtains may be dried evenly with- 
out stretchers by putting them back on the 
rods while wet and slipping a pole through 
the lower hem to weight them down- 





768 



POPULAR MECHANICS 




Lightweight Air Chambers in Small Boats 



Empty cylinder-oil fopi provide good cir cftflmifpnt for small boats 
when grouped und soldered together so that they can he plueed 
under the scats and in the j^ou 1 or stern. After cleanim: the cans, 
the filter-hole rims are removed and the openings domed with tin 
disks Sotde red in place to make them airtight. Be sun; all mots- 
tore ham been removed before closing the openings. 7"ftcn spot- 
solder the cei/i.); together in stacks ot the desired shape * und land 
them securely ufith galvanized were spot-soldered to the assembly. 
Tun or three of Varnish point ore applied before installation 



Jigsawed Dutch Boy Holds Your Pipe i vith Both Hands 

This holder will provide a novel decora- 
tion to your smoking set. The figure is 
scroll sawed from ^4 -in, plywood and the 
ba.se is of ] /2 -in. solid stock. Tenons ex- 
tending down from the feet fit snugly in 
holes in the base to support the figure* 
which is sanded and painted in appropriate 
colors. Note that a small oval depression 
is made near Hie end of the base to take 
the pipe bowl so that it will not tip. 



Flushing Sink Drain with Lye 

If yon are in the habit of using lye to 
keep your sink drain from clogging, al- 
ways use potash lye instead of the soda 
type, Potash lye forms a soft soap when it 
comes in contact with grease, while the 
soda type forms a hard soap that is almost 
impossible to remove. After using the 
potash lye, flush the drain with liberal 
quantities of hot water to be sure all of the 
soft soap is washed away. 




pi 



/ DEPRESSION TO 
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obtain certain desired effects, starting from 
the fact that back -lighting causes near ob- 
jects to be comparatively dark in the print, 
as the side of the object that appears in the 
photo is in shadow* 

It must be remembered, however, that it 

is necessary to keep the direct rays of the 
sun from striking the camera lens as this 
will produce circles or streaks on the neg- 
ative, ruining the photo. And, even though 
the suns rays do not strike the lens itself } 
they may reflect from a bright spot on the 
metal surrounding the lens and produce 
similar results. These streaks and circles 
are called "lens flare.” To avoid it you use 
a lens hood or shade even if this is only 
your hand or hat, or you keep the camera 
in the shadow cast by some object in the 



By 

THOMAS P. LAKE 



1 ) ACK- LIGHTED photos such as the one 
shown above give interesting effects 
and striking contrasts, but are possible only 
when you disregard the old rule of always 
taking a picture with the sun behind you 
as in Fig. 3. In back-lighting you face the 
sun as illustrated in Fig. 2 and occasionally 
shoot right at it when partly obscured by 
haze or clouds, as at sunrise or sunset. To 
become proficient in shooting back-lighted 
photos one must regard light as a tool to 
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The easiest type of back -lighted photo to 



start with is the silhouette, examples of other to the eye, these easily may become 

which are shown in Figs. 4 and 5. Such a a disturbingly dominating factor in a sil- 

silhouette is obtained by selecting a sub- houcttc. While this may be desired at cer- 

jeet that will present a pleasing outline tain times, care must be exercised to avoid 

when sharply contrasted with a bright sky unexpected and unwanted effects. In mak- 

er with the bright surface of water. This ing silhouettes of people, it is well to repeat 
type of picture is often made more effective the professional model's important rule to 
by a low viewpoint of the camera, as this “tuck the tummy in" as silhouettes have a 
reduces the amount of foreground detail way of disclosing faults in posture and 
that might detract from the main objects. therefore require careful posing* 

An exposure suitable for objects in direct After one becomes adept in making sim- 
sunlight will under-expose the shaded ob- pie silhouettes, the next step is to get more 

jects of a scene and they will be repro- detailed back-lighted photos, as the one 

riuced dark or almost black in the print. In shown in Fig. 1. In regard to landscape 

case there are numerous small details such scenes such as Fig. 6, a number of factors 

as leaves, which are separate from each should be kept in mind. If a prominent 
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B&ch-lfghtrnft helps to sepa- 
rata the trees in the fate- 
grernnd tram the background 
and also increases the haze 
effect in the distance 

tree is to be photographed, and it is so lo- 
cated against a background consisting of 
other trees, back-lighting will separate it 
from the background besides emphasising 
or exaggerating the distance between it 
and the background. After the camera is 
located in a position that the tree receives 
sunlight from the back, the side of the tree 
toward the camera Is lighted only from the 
blue sky, which is a much weaker source 
than direct sunlight. The picture should 



have a longer exposure than nor- 
mal so that various tones and 
shadows of the tree will be differ- 
entiated and considerable detail 
will be brought out. As illustrated 
in Fig. 6 t the background in such 
a scene is lighter in tone than the 
main object. This is because the 
separate reflections of the back- 
ground trees p reduce a general 
effect of greater illumination, and 
the tops of the trees have received 
some sunlight as well* Also, there 
is a haze in the extreme distance 
which Is often more noticeable in 
back -lighted than in front- lighted 
photos and has the effect of em- 
phasizing distance* Such exagger- 
ation of distance reaches its max* 
imum when the steps of distance 
are abrupt, as for example if there 
are a number of hills or valleys. 

When clouds form an important 
part of a back-lighted picture, a 
compromise in the exposure re* 
quired by the different parts of the 
picture must be made. Detail in 
near objects is secured only by 
lengthening the exposure as these 
objects present their shadowed 
sides to the camera. If full expo- 
sure is given to these under -light- 
ed portions, the sky and cloud portion of 
the picture will receive entirely too much 
exposure and as a result will suffer from 
burnt -out detail. It is therefore necessary 
to choose a happy medium between the 
two. You will find that this Is an easy mat- 
ter if you are w T orking with photoelectric 
light meter. A well-judged exposure will 
give satisfactory detail in the foreground 
objects and at the same time will preserve 
the bold contrast of clouds and sky. 



Snapshots Given Attractive Deckle Edges with Saw Blade 



Attractive deckle edges that add to the 
appearance of snapshots can be made with- 
out expensive or elaborate equipment. Just 
hold a hacksaw blade near the edge of the 
paper and pull the print up sharply, tear- 
ing it against the saw teeth. Make sure 
that the blade is clean and bold it down 
tightly against the print* When making 
prints to be deckled, allow a fairly wide 
margin around the edge so there will be 
plenty of room for the saw to get a “bile.” 
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Identifying Trays in the Dark 




Hard-rubber 
trays containing 
different solutions 
are easy to iden- 
tify in the dark if 
a different number 
of small notches 
are filed in the 
edge of each one. 
Glass and enam- 
eled trays can be marked for the same pur- 
pose with small pieces of adhesive tape. 



Notches in Clothespin Film Clips 
Hook Over Drying Line 

Films being 
dried in these 
clothespin film 
clips are easy to 
remove from the 
line for inspection. 

With a fine saw 
cut notches in each 
pin in the position 
and at the angle 
indicated. 



Box Camera and Cellophane Filter 
Produce Striking Pictures 

Box-camera owners can produce strik- 
ing pictures of landscapes, clouds, marine 
and other scenes if they use a set of home- 
made filters. For each filter, take two play- 
ing cards and cut 
a hole in the cen- 
ter of each a little 
larger than the 
hole in the front 
of the camera. Ap- 
ply rubber cement 
to one side of each 
card and press 
th e m togeth er wi t h 
a sheet of colored 
Cellophane be- 
tween, The filter 
can be held on the 
camera bv rubber bands. Yellow, in vari- 
ous shades, is the most common color for 
filters, but novel effects often can be se- 
cured with other colors. Determine by ex- 
periment how much to increase exposure 
for each filter and mark them accordingly. 

— Arthur C. Nelson, Minneapolis, Minn, 





View Finder on Folding Camera 
Serves as a Distance Gauge 




Distance from the camera to persons of 
average height, when taking snapshots of 
them standing, can be shown approximate- 
ly by a number of file marks on the edge 
of the reflecting view finder of a folding 
camera* Place the camera on a tripod and 
mark off on the ground in front of it the 
different distances shown on the focusing 
scale. Have an assistant of average height 
stand on the first mark and note how high 
his image appears in the view finder, Then 
mark this point on the finder with a small 
scratch. Do the same with the next mark 
and so on for all the distances. When tak- 
ing a snapshot, first see how high the sub- 
ject appears in the finder and set the foot- 
age scale accordingly, 

— Sigmund Sameth, Norman, Okla* 



Tiny Suction-Cup Thermometer 
Fits in Developing Tray 

Stuck in one 
corner of the tray 
and left there dur- 
ing the developing 
process, a small 
dial- type ther- 
mometer with a 
suction cup on the 
back gives a constant check on the tem- 
perature of the solution. Be sure to seal 
the instrument with rubber cement applied 
liberally so that liquid will not seep inside. 
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'Cellophane* Jacket on Flash Bulb 
Assures Added Safety 




Although the shattering of a photo flash 
bulb has been overcome by a protective 
lacquer coating, some photographers use a 
Cellophane bag over the bulb as an added 
precaution in the event of an occasional 
breakage while flashing it. To save time 
on jobs where a number of bulbs are need- 
ed, photographers of the National Safety 
Council “bag"' the bulbs beforehand, all 
ready for use. 



Upright Block Straightens Prints 
Better than Edge of Table 

Those in the habit of straightening prints 
by stretching them over the edge of a table 
will find this straightener handier as well 
as more efficient. A piece of board with 




the top edge rounded and waxed is screwed 
to a plywood base as shown. Prints should 
be straightened before they are completely 
dry to prevent the emulsion from cracking, 
especially in case of glossy papers. 



Film-Holder Slide Is Handy Place 
to Write Exposure Data 

Written on the 
film-holder slide 
with a soft wax 
crayon, exposure 
data are always 
available when the 
negative is devel- 
oped, The marks 
can be rubbed off 
easily with a soft 
cloth. This, inci- 
dentally, waxes 
the slide and makes it slip in and out eas- 
ier. — William Swallow, Brooklyn, N. Y, 




Numbered Cards for Chemicals 
Speed Mixing of Solutions 




Two advantages are claimed for this sys- 
tem of mixing developer formulas; All 
chemicals can be mixed with hot water 
before it has time to cool, and it Ls unnec- 
essary to search through a book for a for- 
mula when you are ready to mix it. Cut 
squares of cardboard and write the name 
and quantity of one chemical on each card, 
Number them in the order the chemicals 
are to be mixed. Weigh out each chemical 
on its proper card, then prepare the hot 
water and mix the solution as usual. 

— Arthur Trauffer, Davenport, Iowa. 
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ADDING SOUND. 

,/foMe yMovidt- 



y^LTHQUGH practically any kind 
of record player and audio am- 
plifier can be used to add thrilling 
sound effects and suitable musical 
backgrounds for home movies, 
there are certain refinements that 
have been worked 
out carefully by va- 
rious amateur cine 
clubs with the aid of 
radio amateurs also 
interested in home 



movies. 

The portable dual- 
turntable unit illus- 
trated in photos 1, 2 



L±4T 



and 3 is the direct 
result of such coop- 
eration between the 
Minneapolis Cine 
Club and radio am- 
ateur W9C5Y, a 
member of the same 
group. Several vari- 
eties of this instru- 
ment are now avail- 
able, and can be op- 
erated by anyone 
who can tune a radio receiver. There is a 
separate volume control for each pickup 
and the microphone which permit fading 
music, sound effects, or speech and dis- 
solving between records without interac- 
tion. With some models equipped with a 
third pickup, it is possible to play two 
sound effects from the same record. Each 
pickup has a guide light and push-button 
switch for instantaneous cut- off of music 
or sound for split-second synchronization. 

The 13-watt audio amplifier in 
shown employs 1 6F8G, 1 6J7G, 2 6V6G’s 
and X type- BO rectifier. A separate per- 
manent-magnet dynamic speaker is set up 
near the screen before the audience, and 
the dual turntable is mounted beside the 
projector. The entire assembly, photo 3, 
weighs only 45 pounds. A 50 -ft. speaker 
cable is wound on brackets which hold the 
turntable plates in positigfpfor carrying. 

*C Of 

j P In * 
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SIX-TUBE RECEIVER 



By M. N. BEITMAN 



PAESlCrNKD for progressing radio classes 
and advanced experimenters, this six- 
tubes three-band superheterodyne is com- 
plete and up to date in every detail. Origi- 
nating as a four-tube tri. receiver, de- 
scribed in the December, 1939, issue, all of 
the original materials arc used, and addi- 
tional parts are mounted in the blank posi- 
tions provided in the chassis base employed 
for the previous set. The original chas- 
sis base details are given for those who 
did not build the four- tube set, and the 
same separate power-supply unit is again 
employed without alterations of any kind. 
Builders of the previous receiver will 
note that all of the same parts remain in 
place, and many arc wired in the same 
manner. However, a few of the connec- 
tions must be changed, therefore the build- 
er should remove all wiring in order to 
avoid confusion. Once this larger version 
of the December, 1939, progressive receiv- 
er is wired and properly aligned, excellent 
reception may bo obtained nn all frequen- 
cies from 530 kc, to 18 megacycles. 

The only additional drilling in the chas- 
sis base will be for mounting the three 
extra terminal strips, and this is easily 
done with a small hand drill. After all 
parts have been mounted on the receiver 
base as shown in the various photos, and 
simplified wiring diagram Fig r 4, con- 
* nections can be made in a systematic 
manner, beginning with the antenna 
end. Unusual care has been taken to 
show dearly all connections to the 
three-section band switch and all oth- 
er parts, In the simplified wiring dia- 
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gram Fig* 4, The same type of wiring diagram 
is also given for the power unit in Fig, 3; 
schematic circuit diagrams for both units ap- 
pear at the end of this article. The Yaxley 
type 1335- L three -see lion switch is u five- 
position variety, with three positions used 
Make all leads to these switch sections short 
and direct, also keep the leads to each coil 
together and well apart from each coil unit. 

This set is quite sensitive and because of 
very small losses on the broadcast band may 
oscillate slightly on the upper end of the 
band. A long antenna is recommended to 
prevent this and will give even better re- 
sults on the short waves. For best results 
the receiver should be aligned with a signal 
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Audio Oscillator for Xjroup Code Practice 



'T'HIS inexpensive audio- frequency 
oscillator provides a choice of four 
I'ws. any of which are made audible 
through a built-in loud speaker or 
through headphones, With a code- 
practice set of this description large 

and there are 



groups can 

no long waits for headphones. 

Operating on 105 to 125 volts, 
25 to 50-cyde a.c.or d,c, line sup- 
ply. it is always ready for instant 
use. All parts are available in a 
kit which includes the drilled 
metal base and cabinet, 
The new type 117L7-GT 
I lube operates on the 

r full -line voltage, thus 

i4 doing away with the 

Mb usual line -cord resistor. 

Photos 1, 2 and 3 show 
various % r iews of the 
completed unit, and it 
jgl will be noted that only a 

2Bf ■ handful of radio parts is 

required. The fixed con- 
denser and resistor val- 
ues are all given in the 
circuit diagram below. 
All condensers are Cor- 
udl-Dubilier types, other parts include a 
■I -inch permanent -magnet speaker with 
Gutlim an output transformer type CH-1G; 

1 - position switch ( Si ) ; s.p.s,t toggle switch 
(Si): insulated closed- circuit jack (Ji); 
insulated n pen -circuit jack (Jit), and an 
octal -type wafer socket. 

For code practice, connect a key to a 
phone plug by means of a short length of 

2- wire lamp cord and insert in key jack. 
Turn toggle switch “on” and allow one 
minute for tube to warm up. Operating 
key produces audible tones from speaker, 
Tone pitch may be varied in four steps by 
adjusting pointer knob on (Si). 
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Fig , Cellophane envelope protects 

wiring diagrams from stains or 
tears on workbench. A piece ot the 
transparent material of suitable: 
size to coi for the average radio 
blueprint , wiring diagram or data 
sheet > is stitched fa a piece of card- 
board on three sides, with a cloth 
or lent her binding to form an en- 
velope in which the diagram is eas- 
ily inserted. For double-duty use 
extend the Cellophane to froth sides 



PlAGrfEAM 

flHEET'v 



STJTCHEP 

\ CLOTH 
SINPING' 



fig- 2, fsohtntite plate caps and Bakelite safety terminals prevent 
radio Workers from coming in contact wtih high voltage in power 
supply units. The 2-piece chassis safety ftrminirls CmpJoy (‘nsulof^ 
ed bushings which extend through the base, and aif metaf parts 
ore enclosed rn Bukelit*. Tapered plug and socket provide efficient 
pressure contact , Fig. 3 shows a precision tuning dial having a ra- 
tio of approximately 72 to I in 360 degrees of condenser rotation 



Several small rubber suction cups mny be u s ed as shown 
in Fig. 4 and sketch at lower left f to permit erection of Ct 
temporary indoor antenna without marring walls or wood- 
work with miita; cups ore eftsify rfmaPrrf u.'frerr not re- 
quired. Photo Fig. 5 shows a twist drill holder made from 
Oft old tub* bflje and a narrow strip of tightly wound cor- 
rugated cardboard. Corresponding holes to take the sock- 
et prongs wilt keep the holder in 
place on a shelf 



PUSH 1 
FORWARD 
ANP 
PftESS 

DOWN TO ■ 
MAKE 
CONTACT 1 



Fig. 6 iff us Prates a simple 
holder for solderinff iron 
on bench; Fig. 7, tomfu- 
notion prod adjustable for 
any storage buttery and 
volta^e^checker^ tests bat- 
tery under proper load 
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Phonograph-Radio Combination 
in Portable Case 

U 



Easily portable, this phono -radio combi- 
nation has a record turntable powered by 
a silent hand-wound spring motor. Bat- 
teries are used to reproduce sound through 
the audio system of the radio receiver 
which is a 4-tube super with P.M. speaker. 



Ftequ en cy-Modulati onReceiver 

Built to receive the new frequency- 
modulation broadcasts now available to 
listeners in several states, this experimen- 
tal chassis assembly, and the suggested 




dipole antenna Fig, 1, were designed for 
the New York Sun by Mr. J. R, Day of 
Columbia University. 



Dry-Cell Battery fester 




To test portable* 
type A and B- bat- 
teries under actual 
operating condi- 
tions, small test 
instruments of the 
type shown in- 
clude built-in re- 
sistors to supply 
the proper load. 
Pin-jacks are la- 
beled for standard 
voltages, 





Radio Interference Locator 

This portable battery-operated i\L and 
ai* amplifier is equipped with a directional 
loop antenna, “fish pole" antenna, output 
meter, phone jacks and loud speaker, for 
locating sources of man-made static, 



f [ Blue prints covering radio construction 

articles in this and past issues are availfftele 
for 2^, cents each. Original material lists^. 
with names of manufacturers and dealers, 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 



NEXT MONTH — How to Build a Portable Battery-Operated Vacation Receiver. 

One combination dry A and B- battery operates this compact portable set for more 
than 200 hours. It is a full super with permanent- magnet speaker, built-in antenna, 
and excellent range and volume. Also — 'How to Improve Tone of Console Sets 
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FINISHED 

CASTING 



^yidcicfc - dbuve#' 

MILLING 

9'm. Lathe 



Starting with a worm-and-gear motor, you 
make all parti and have a motor support cast 

IT ERE'S a milling at- 
tachment that can be 
built on the lathe itself 
from odd pieces of steel 
and one iron casting in 
addition to a worm -an d- 
gear drive motor. The 
completed unit with a 
number of collets is shown 
in Fig, 1, and its arrange- 
ment on the lathe is 
shown in Fig, 2. You be- 
gin on the collet attach- 
ment which is built into 
the motor, and makes use 
of regular lathe collets. 

The bearings and worm 
gear of the motor am re- 
built to take the collet 
spindle. The shaft hole in 
the worm gear is bored 



THIS ROUNDED PIECE, 
CU1 FROM HtRE 






© DETAILS OF 
THE. PATTERN 



BLOCK 5 7 5Q. 

% THICK, TURNED ON 

lathe for fillet 
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WASHER 



SQUARE 

THREAD 



% SQUARE 
HEYWAY 



r 

J B SQUARE 
KEY RIVETED 
TO SHELL. 



-TO FIT CROSS SLIDE 
1^" YU BIN ft, ^WAIL 



out to fit the collet spin- 
dle and after slipping the 
front bearing in place, is 
forced on in an arbor 
press, Fig. 9. All these 
parts are shown in Fig. 
10. The knurled hand- 
wheel which tightens the 
collet In the spindle 
should be turned to a 
2 l 2 ~] n. diameter and 
drilled for a force fit on 
the draw- in spindle. 

The supporting column is turned next at the base, 
Fig. B, to fit the hold-clown in the cross slide of the 
lathe. A Vi-\ n, hole is drilled clear through the 
column and counterbored to % in. for a distance of 
4^ 0 in. f after which the Va-in. hole at the top is 
threaded for the feed screw. For cutting these in- 
ternal threads, the column is reversed in the chuck 
and mounted in a steadyrest* An ordinary cutter 
bit, ground to the correct shape, is used for this. A 
m, square keyway which is cut the full length 
of tho column, keeps the rest of the attachment from 
turning when side pressure is applied. This can be 
cut In the lathe with a woodruff cutter held in the 
chuck and the column fastened to the cross slide. 
Next, the column sleeve is machined to slide 
smoothly on the column, truing up both ends 
squarely by mounting in the chuck and steadyrest. 
A Vs -in, square key, filed to slide freely in the key- 
way, is riveted to the inside of the sleeve a s in Fig, 
S, The cap is made of mild steel, turned to a press 
fit, bored and threaded to receive the feed-screw 
bushing, Fig, 13. Set screws, which are fitted in 
small holes drilled in the upper end of the sleeve, 
hold the rabbeted cap in place. The feed screw. 
Fig. G, is made from blue-machine steel and it is 



7$2 



POPULAR MECHANICS 






,‘8 HOLE FOR 
OIL WELL ^ 



WORM 



KNURLED HANDWHEEL 



IVLOrOR H OUSf NO 
, E3f AKIHCp 



>1HRUSl 

washer 

WORM CL AH 



DtfAWHN 5P1HDLJE 
THREADED 26T.RI. 



OIL Ct l.LAK”..' 



threaded as in Fig. 5, with a right-hand 
1 broad — eight square threads per inch. 
The micrometer dial, also shown in Fig, 6, 
is turned from mild steel and then bored 
and reamed to fit snugly on the feed screw. 
It is placed on a mandrel between centers, 
and with the aid of a dividing attachment 
it is graduated into 125 divisions* each di- 
vision being cut with a sharp pointed cut- 
ter bit, laid on its side* and moved along 
the work by the lathe carriage, The depth 
of cut is regulated by the cross-slide feed 
screw’* The ball crank. Fig, S, which is 
bored and reamed to fit the feed screw, and 
then drilled to receive the riveted handle, 
completes the column. 

The motor support, Fig, 3, which is made 
from a gray-iron casting, requires a wood- 
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on pattern which is made by gluing several 
parts together and shaped as in Fig, 4. As 
the hole for the column sleeve is large and 
is given plenty of draft, it requires no core. 
In machining the casting to the dimensions 
in Fig. 7, it is chucked bottoms ide out, in a 
four -jaw chuck and faced smooth* Then it 
is reversed in the chuck and the hole bored 
out to a sliding fit on the column sleeve, 
after which the top edge Is trued up 
squarely and slightly chamfered. The flat 
area to fit the motor base can be cut by 
machine or filed smooth by hand. The east- 



ing is drilled and threaded for the clamp 
screw and split in the back with a hack 
saw as shown in Fig. 7. The chimp screw, 
Fig, 7, is turned to fit the hole in the brack- 
et and is threaded. After being heated to 
a bright red, it is bent easily to the angle 
shown in Fig, 3. Only a slight turn of the 
handle is required to damp the bracket 
firmly to the column in the desired posi- 
tion. Holes to fit those already in the motor 
base are drilled and the motor is mounted 
in place. The attachment is then ready for 
mounting in the lathe cross slide, 
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Portable Mailbox Is Supported 
by Concrete Base 



the diameter of the stock* In use, an arc Is 
struck on the end of the work, which is 
then given a quarter turn and another arc 
struck, continuing this operation until you 
have the pattern shown on the end of the 
work, — E, E. Stanton, Huntington, Mass. 



Cast in an old washtub with the bottom 
removed, the base of this mailbox has 
plenty of weight to withstand winds, yet 
the handles permit easy shifting when the 
road maintainer comes along. An L-shaped 
angle iron with the lower end embedded 
in the concrete supports the box. The ban- 
dies are iron rods bent to wide U- shapes 
and set in the concrete. 



Using V-Block to Center Work 

A quick method of locating the center of 
round work is to use a small V -block and 
a pair of dividers. A tiny hole in the end 
of the block takes one leg of the dividers, 
which are set a trifle larger than one half 



Oil-Coated Lids on Ink Cans 
Are Not Likely to Stick 



To prevent ink 
collecting on the 
can lids and caus- 
ing them to stick, 
one printer coats 
the lifts with oil or 
glycerin. This is 
applied with a felt 
pad kept on the 
ink shelf. 



Lock for Sliding' Bolt Gate Latch 
Prevents Cattle Opening It 



Gate latches of the type shown are often 
opened by cattle that slide back the latches 
by pressing against 
the handles with 
their noses. To 
avoid this, a farm- 
er provided his 
latches with locks 
like the one 
shown. It is sim- 
ply a short length 
of Vi-in + iron rod 
bent to a U-shape and pivoted to one of the 
gate boards so that it will drop into a notch 
cut in the latch, 

—Norman Wyatt, Lexington, Mo. 



Office Stapler Has Depth Stop 
as Aid in Inserting Paper 



ANGIE IHON 
IRON HANDLES 



Inexpensive of- 
fice staplers that 
are not provided 
w ith stops to gauge 
the depth to which 
papers may be in- 
serted, can be pro- 
vided with them 
by using small cot- 
ter pins, These are 
bent as indicated 
and are slipped 
over the bases. 
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Pliers Held in This Rack Are Easy to Remove 



Here is an improvement over the usual 
rack lor pliers that has holes or notches in 
which the handies tend to bind or are held 
£0 loosely that the pliers spread apart at 
various angles* This rack has one strip 
notched to accommodate a handle of each 
pair of pliers and is screwed onto the cabi- 
net back horizontally. A second strip at 
an angje serves as a headrest for the pliers, 
which are arranged progressively from the 
largest to the smallest* The notches of the 
lower strip should he just deep enough so 
that the heads of the pliers will wedge 
firmly against the upper si rip, winch keeps 
them erect and prevents them from slip- 
ping down in the notches its shown* 



SMALL PLIERS 

HEft 



LARGEST P LIER5 

at this £w' — ^ 



Guide for M tiling When Layout Lines Are Not in View 

When you have a job on a horizontal 
milling machine where the layout lines 
cannot be seen from a convenient position 
with reference to the table controls, this 
guide will simplify the problem of follow- 
ing the layout lines with the cutter* The 
pointer of the guide is in true alignment 
with the center of the milling -machine 
spindle. Thus when the table is manipu- 
lated so that the end of the pointer follows 
the guide lines on the front side of the 
work, the cutter is in the same position on 
the opposite side where the lines cannot be 
seen. The guide consists of a steel-rod 
pointer 10 in. long* held snugly in a brack- 
et* which is shaped to fit on the ways of 
the milling machine where it is held firmly 
by a set screw located as indicated in the 
detail* 

■ — Peter F. Roasmann, Kenmore, N, Y* 




steel 

BRACKET 



SET 5C&EW 



WORK 
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Meat Hook Has Loop for Hand 
to Avoid Pinching Fingers 




Often pinching his fingers when hanging 
up heavy pieces of meat on his refrigerator 
racks, a butcher made a number of hooks 
like the one shown. It is bent from a 
leng til of steel rod and lias a loop for the 
hand so that there is no possibility of the 
fingers coming in contact with the rack. 

Multiple Threads Cut Accurately 
without Indexing Equipment 

Anyone can cut multiple threads with- 
out special equipment at a considerable 
saving in time. Assuming that a multiple 
thread of 32 pitch having a 4-lead is de- 
sired, set the lathe to cut a 4-thread and 
use a 32-pitch thread- chasing tool set at 
the proper helical angle, Fig, 1, Start the 
tool clear of the w T ork, taking the first cut 
iis though you were cutting a 4-thread. 
Let the tool complete its cut, clearing the 
work as in Fig. 2. If the lead screw is 8 or 




a multiple of the thread being cut, the half 
nut can be disengaged and the carriage 
run back for each succeeding cut It is Im- 
portant that the tool be set at the proper 
angle otherwise the heel will drag and 
ruin the jab* The tool angle must be set 
according to the diameter of the work. It 
is a simple matter to compute this as 
shown in Fig. 3. Draw two vertical lines a 
distance equal to one half the lead. In this 
case your lead is Va in,, therefore the ver- 
tical lines would be Vs in. apart A diag- 
onal line intersecting each line Vi in, apart 
will give the proper angle for cutting a 
32-pilch 4 -lead thread on Va-im stock. 

— C . A. Mowrey, Elmira, N. Y. 



Heavy-Duty Boring Tool Held 
in Tailstock of Drill Press 

When I have a boring job to do where a 
pilot or guide on the end of the boring tool 
cannot he used, I use the tool shown, which 
can be held in the tailstock of a lathe or in 

the spindle of a 
drill press. The 
tool- bite holder is 
turned to Tit the 
lathe or drill-press 
spindle, and a steel 
hushing is turned 
to fit snugly over 
the holder as indi- 
cated. The shoulder at the end of the hush- 
ing is just slightly smaller than the hole to 
be bored so that the bushing folV>ws the 
tool into the work to act as a guide. 

— W, P T Davies, Topeka, Kan. 



Keeping Flap of Slide-Rule Case 
Closed with Staple 

Men who carry 
slide rules in their 
pockets, and are 
bothered by the 
flaps of the cases 
opening, will find 
that staple paper 
clips of the type 
shown will keep 
them closed. To 
use one of the 
clips, make three slits in the flap as indi- 
cated and insert the clip as shown. The 
clip head prevents the flap from slipping 
out of the guide strip when closed. 
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Simple Duplicator Uses Mimeograph Stencil 




Owners of shops and stores who occa- 
sionally have small printing jobs can do 
the work at small cost on this homemade 
duplicator. It consists of a base having a 
flame hinged to it at one end, a mimeo- 
graph stencil and an ink pad. A piece of 
j /a- in. plate glass laid on the base and held 
by cleats assures a true, fiat printing sur- 
face or impression plate for the paper. The 
pad, made from canton flannel, and the 
stencil arc stretched in the frame and 

Weeds under Electric Fence 

As it is necessary to prevent weeds from 
growing up against the wire of an electric 
fence because they arc likely to short-cir- 
cuit it when wet, a Wisconsin farmer drives 
the stakes or posts that support the wire 
into the ground at an angle* Then the 
weeds can he cut with a mowing machine 
instead of a scythe. In following this meth- 
od, be sure that the posts lean sufficiently 
for the mower sickle to slide along on the 
ground under the wire without striking 
them. If the fence has been built near the 
ground for swine and other small animals,, 
it may be necessary to remove the swath 
hoard from the end of the sickle bar. If 
this is done* the sickle can slip under very 
low stakes. 



([Chi ckens can't scratch their crushed 
oyster shell over the lot and waste it if you 
keep it in a shallow box. or frame covered 
with 1-in. mesh wire. 



pressed over brads at one end where a 
clamping strip holds them. At the other 
end, rubber bands run through the stencil 
and slipped over brads keep the assembly 
taut. In use, the paper is placed on the 
glass, the frame lowered and a roller, made 
as indicated, is run over the pad to force 
ink through the stencil With a little prac- 
tice, you will be able to put just the right 
pressure on the roller, 

- — O. E* Free berg, Moline, 111. 



Cut with Mowing Machine 
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if3ttal Sewage Disposal 
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SIZE FOR SEPTIC TANK 
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I'crsum 


In Hide Dimension* in Feet 
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LOM f ITUDiNAL 



T") ROPER disposal of sewage and waste 
matter is just as essential to the sum- 
mer home or farm as it is in the city. By 
the use of a simple septic lank and proper 
disposal of the effluent or outflow from the 
tank, the possibility of pollution of the wa- 
ter supply can be practically eliminated. 
The septic tank should be reasonably 
close to the house, say 5 to 20 ft, depend- 
ing on conditions, so that sewer lines can 
be abort and straight. In this way it is un- 
necessary to interpose a grease trap be- 
tween the kitchen and the septic tank. It 
should not be located in close proximity to 
wells, springs or cisterns. A distance of at 
least 50 ft. is advised. Any gases formed in 
the septic tank will escape through the 
vents in the plumbing system of 
the house. It is required that all 
plumbing outlets be equipped 
with vents above the house level. 



Section of tank 



Two " purifyirn: Grids’* located an opposite sides of a distributing box, permit one f-a he rested while 
the otficr is in use. Thus over-irrigation of the sail is avoided. Vxe of a stop board iyr paloe in i he 
distributing box mattes it ea*y to direct the sewage to either field 
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Made Safe 



These are the usual restrictions imposed 
by health ordinances and by good practice 
in plumbing. On the assumption that the 
plumbing in the house will be adequate, 
there is no need for any further concern 
on this score. The tank must be built large 
enough if it is to be safe, and this means 
that a capacity of not less than 50 gals, per 
person must be provided. In addition, no 
tank should be built smaller than 500 gals, 
or thereabouts, as very small tanks are 
found to be inefficient and have no over- 
load capacity. It is best to build a tank 
larger than present needs, to provide for 
future or unexpected requirements. You 
can purchase a ready-made metal tank, 



coated to make it resistant to corrosion, or 
you can build a concrete tank. In case of 
a concrete tank it should be cast in one 
piece as shown in Fig, 6 f so that there are 
no construction joints in sides or bottom. 
Construction details are given in Figs. 2 T 
3, 4 and 5. The size of the required tank 
can be found from the table in Fig. 4, Fig. 
2 indicates the appearance of the tank in 
operation. 

Beginning construction, the first consid- 
eration is the forms. If the ground is firm 
and does not cave, no outside forms will be 
required and the excavation, Fig. 1, should 
be made the exact outside dimensions of 
the tank, If the soil caves, outside forms 
will be required, and the excavation must 
be made large enough to accommodate 



these. Inside forms should 
be constructed as shown 
in Fig. 7, Note the cleats 
on the outside of ibis form 
to provide channels for 
the baffles, Figs. 2 and G, 
and note also the provi- 
Jl siort that is made for inlet 
and outlet pipes. 

It will be necessary to 
suspend the inside forms 
in the proper position by nailing support- 
ing boards across the top. Fig, 5, The bot- 
tom of the tank is then poured first, and is 
well puddled and tamped for solidity. The 
concrete should be mixed 414 gals, of wa^ 
ter per sack of cement, if moist aggregates 
are used. With dry sand and aggregate, 
this quantity of water can be increased 
somewhat, but no more than 5 l A gals, of 
water should be used under any circum- 
stances, If the sand and aggregate are very 
wet, reduce the amount of water to 3% 
gals, per sack of cement. About 2 cu, ft, of 
sand and 3 cu, ft, of gravel or crushed rock, 
graded up to 1 in,, should be used to each 
sack of cement. This amount of aggregate 
should be tried in the first batch and ad- 
justed if necessary by using more or less 
aggregate in succeeding batches. Do not 
vary the amount of mixing water. The 
concrete should be mixed thoroughly until 
each particle of gravel is covered with a 
mortar of sand and cement. The final mix 
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The line connecting the septic tank to 
the house should be constructed of 4-m. 
boll-and-spigol tile pipe. The joints must 
be cemented tightly so that there will be 
no danger of seepage. The straight end of 
the inlet pipe. Fig. 2 t should be plugged so 
that all sewage will enter below the surface 
of the liquid. The plug can be removed 
should it be necessary to clean out the 
sewer pipe. 

The liquid, or effluent, which leaves the 
septic tank is not purified completely. The 
action of the septic took is carried on by a 
species of bacteria called “anaerobic/’ 
which means that they thrive in the ab- 
sence of air. These bacteria liquefy the 
solids in the sewage and the effluent is rel- 
atively clear and partly purified. It is 
then fed underneath a purifying field 
where the process of purification is ecam- 
pleted. In this case the action is carried on 
by bacteria that are called “aerobic/’ that 
is, those that require oxygen for hving. 
The organic matter in the sewage is fully 
oxidized here and all harmful substances 
are eliminated completely. 

The effluent is carried to a distributing 
box, Figs. 3 t 4 and 11, by means of a sealed 
tile pipe. From this distributing box, a 
number of open-jointed tile pipes are run 
underneath the purifying field. The length 
of open tile that will he required will de- 
pend on the quantity of sewage and also on 
the nature of the soil. If the latter Is light 
and porous, or sandy, as little as 30 ft. of 
drains per person will serve. On the other 
hand, a clay soil may require as much as 
100 ft. of pipe for each person. Another 
necessary precaution is to provide dupli- 



should place readily, but require some 
tamping to settle properly, Avoid mixes 
that are too sloppy or too dry. 

As soon as the door is poured, start 
pouring the walls. Pour about 6 to 8 in. at 
a time, puddling and tamping well until 
thoroughly compacted, and then pour the 
next layer. Continue in this manner until 
the forms are filled. The inlet and outlet 
pipes are cast in place. In summer the 
forms can be removed after about a day, 
but if the weather is cold it will be better 
to w T ait somewhat longer. It is not well to 
leave the forms too long, as they may 
swell, making removal difficult. 

The cover slabs and the baffles are cast 
in molds as in Figs, 7, 8 and ft. They should 
be made in sections light enough to be han- 
dled easily when necessary. About 1 in. of 
concrete is poured in the molds, the rein-' 
forcing rods or bars are then put in place, 
and the form is filled. Handles should be 
provided in the lids. 
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cate facilities so that one area can bo al- 
lowed to rest while the other is being used. 
In this way you will avoid overworking the 
soil and especia Hy over-irrigating, since 
the sewage is principally composed of wa- 
ter. If the distributing box is constructed 
as shown in Figs* 3 and 11, it is a very sim- 
ple matter to divert the flow to cither of 
two fields* A stop block in the box covers 
the tile openings to one field and is held 
by hinged wedges. 

The drain tiles preferably should be laid 
in a substantially level field, about 15 to 
18 in, underground — just deep enough to 
plow over. Dig trenches about 2 to 2 1 z ft. 
deep and fill them to the required depth 
with gravel or crushed rock, as shown in 
Figs* 10 and 13, This must be graded care- 
fully to give a pitch of 1 c in. in 12 ft* Two 
12-f1 r , 2 by 4-in. planks, a [ a-in* block, and 
a level will serve to cheek the slope, as 
shown in Fig. 12. The tile that is used for 
the system is ordinary open -jointed drain 
tile. The tiles are laid on top of the gravel 
with about kn. in. between succeeding sec- 
tions, and a piece of tar paper is laid over 
the top of each joint* as shown in Figs, 4 
and 10, Then gravel is placed loosely over 
the pipe, followed by a layer of fine cinders, 
and finally the topsoil is replaced. 

The tank should be allowed to cure for 
about two weeks before being placed hi 
use* After this, it will take a few days for 
the tank to fill and set up ideal operating 
conditions* In operation, a thick scum will 
form over the top of the liquid in the septic 
tank, ay Indicated in Fig* 2, As this is the 
best protection for the anaerobic bacteria, 
it should not be disturbed* 



Tile trenches in "purifying field*' 1 should he 24 to $0 
in dee p and should be filled with coarse gravel nr 
Crushed rock as indicated above 



coarse: gravel, 



@ method of laying tile 
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front of the chute fold up against the body 
for moving, and they are adjustable to 
support the chute at a height to suit any 
truck with which it is used* 



{[Bronze welding rod is better than raw- 
hide for pins in metal belt lacing as it does 
not swell and stick* 



Screen Protects Workman's Feet 
When Cleaning Boiler 



BOILER 



HOT 
lLINREAS 



To assure protection of his feet and legs 
when pulling clinkers from the firepot of a 
large boiler, one workman uses a folding 
fireplace screen as shown. If any of the 
large, red-hot clinkers accidentally drop 
on the floor and hurst, the screen keeps 
them from striking his legs. 



Portable Stock^Loading Chute 
Mounted on Rubber Tires 

Intended for use by several farmers, this 
loading chute is mounted on the rear-axle 
assembly of an old car so that it can be 
towed like a trailer from farm to farm as 
needed. The hinged supporting legs at the 



Hacksaw BladeUscd in Scroll Saw 



When you are 
out of heavy met- 
al-cutting blades 
for a scroll saw 
and a supply is 
not immediately 
available, it is a 
simple matter to 
cut down a hack- 
saw blade to fit 
Just file down the 
ends of the blade 
so that they will 
fit the chucks. 



Canceling Stamp from Hose 



A rubber stamp 
for canceling 
printing on labels 
or shipping con- 
tainers is made 
easily from a short 
piece of corrugat- 
ed hose. This is 
slit along one side 
so that it can be 
spread and slipped 
over an old stamp block or a piece of wood 
cut especially for the purpose. 



Fishline Sinkers Hold Price Tags 



While putting a 
display of fishing 
tackle in his show 
window, a Win- 
eonsin merchant 
found that lead 
sinkers cut hi half 
provided appro- 
priate holders for 
price tags. Large 
sinkers were used, and the loops of wire 
imbedded in each end of them served to 
hold the cardboard tags upright. 
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JUiut , CENTER CHUCK 

saves time in the show i 



V17HEN using a center drill in a 
r v lathe, this floating chuck will 
save tiie time usually lost in putting 
a tailstoek chuck in place and 
clamping the drill in it. With the 
floating chuck, you just rest it 
against the tallstock center, with 
your hand guiding the drill into the 
work as the tallstock spindle is 
moved forward, after which the 
chuck is steadied with the hand, 
Fig. 2, to prevent turning as it is 
fed into the work. Fig, 1 shows the 
completed chuck, which is made 
from cold -rolled steel turned to the 
shape given in Fig. 3, After turn- 
ing the stock, it is knurled to afford 
a good grip for the hand, and then 
the large end is bored out at a 60 
angle to fit over the tallstock cen- 
ter, Fig. 5. Next the stock is re- 
versed in the lathe chuck and the 
small end is drilled out to take the 
center drill as in Fig. 4. A small 
hole should be drilled and tapped 
near this end of the work to take a 
set screw, which is turned down to 
hold the center drill in place. When 
using the chuck, care must be tak- 
en, of course, not to force the center 
drill into the work so fast that it 
causes the chuck to spin in the 
hand, which might bo injured. 
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For boring out small openings where the 
tool-locking set screw of a regular bar 
would interfere, try a boring bar of the 
type shown. A set screw is used to lock 
the cutting tool in place and is Hirsh with 
the surface of the boring ban The bar is 
flattened on lop for Lhe tool-holder screw 
to bear against, and it rests in a V -groove 
of the holder as shown. 



Radius Gauge Etched on Triangle 
Saves Artist’s Time 

This gauge on a triangle will enable you 
to locate instantly a compass point to make 
round corners and similar work. After 



drawing the lines on the square as indicat- 
ed, using a soft lead pencil, drill tiny holes 
where each pair meet. Then erase the lines 
and etch or scratch in the measurements. 
In use, the triangle is lined up with the 
vertical lines on your work, and the leg of 
the compass is pushed into the hole repre- 
senting the desired radius to prick the pa- 
per. Then the compass is removed and the 
leg set in the prick to sciibo the desired 
arc, — Otto K. Korth, Fairmont, Minn, 



Rubber Shield on Shovel Handle 
Deflects Water 

When using a shovel where water and 
mud are likely to run down the handle, try 
a rubber shield similar to the one shown. 
It is a disk cut from an old inner tube with 



Boring Bar Fits in Small Openings 
without Set Screw Interfering 



a hole made in the center to .slip tightly 
over the shovel handle. Cut. this hole small 
so it has to be stretched to go over the ban- 
die, and the disk will take a cup shape. 



Neat Stencils for Spray Fainting 

When cutting 
stencils for spray 
painting, I used 
silk thread to hold 
the cen ters of 
some letters in- 
stead of leaving a 
connecting tie in 
the stencil to hold them in place. The 
thread leaves no mark on the finished 
work and the finished job is much neater. 
The thread can be anchored with rubber 
cement or with collodion. 

- — J. Philip La Point, Ottumwa, la. 
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Dripping Faucet Keeps Poultry Water Fresh 
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A constant supply of fresh water for 
poultry is provided by either of the water - 
ing troughs shown above. Water from a 
pipe drips into them, and displaces stale 
water, which flows away. Figs. 1 and 2 
show a good method of disposing of this 
waste Wftler to avoid wet, muddy ground 
around an outside trough* An oil drum 



with the ends removed is sunk into the 
ground so that it projects about 3 in. It is 
filled with coarse gravel and the trough is 
set in it* Waste water runs into the drum 
and slowly seeps into the ground. The 
trough in Fig. 3 is for an inside battery. It 
Is made of sheet metal and has an overflow, 
which projects almost to the top at one end. 



Flashlight Serves as a Good Pocket Electric 'Circuit Tester 



I find this simple tester, made 
from a flashlight, handy for test- 
ing fuses, lamps, magnet coils, 
control circuits and other circuits 
that do not have too much resist- 
ance. The bottom cap of the flash- 
light is altered as indicated. While 
not shown, the screw that passes 
through the cap to hold the as- 
sembly together should be insu- 
lated from the cap and iron wash- 
er with a short piece of rubber 
tubing. The various tests are 
shown in the right-hand details. 
In the upper details, A and B r the 
U-shaped piece of yoke is turned 
to contact the binding post when 
using the flashlight for its regular 
purpose* Tests are made with the 
switch in “on 11 position. — Henry E, 
Holtschneider, Cumberland, Md, 
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VTO MOTORIST would deliberately in- 
sulate his motor and radiator during 
the hot summer months, yet, in a way, that 
is exactly what happens, slowly, when the 
cooling system is not cleaned at regular 
intervals* Corrosion — rust, lime, and 
grease — slowly builds up on the radiator 
tubes and motor water jackets* retards 
heat dissipation and causes the motor to 
overheat. This can be avoided if you will 
take a little time each spring and fall to 
clean and hush the system. 

Overheating often results in serious 
trouble and costly repairs, yet the condi- 
tion develops so slowly that few motorists 
realize that the cooling system was at fault. 
Burned valves, scored pistons* bearings 
and cylinder walls; warped and cracked 
motor blocks and cylinder heads, especial- 
ly aluminum heads, are all penalties of 
overheating motors. Also* excessive heat 
causes all moving parts to expand far more 
than normally with the result that clear- 
ances between them are reduced to a point 
where wear is increased considerably, lu^ 
bricalion is insufficient and the parts fail 
or break. 

Chemical flushing or cleaning* Fig. 6 t is 
the favorite method of cleaning a cooling 
system* and if done at regular intervals, is 
usually sufficient. There are a number of 
good compounds on the market for this 
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IL COOLING SYSTEM 




Thoroughly cteaftiri £ and flushing the cooltng system periodically with a hii? h* grade 
cmn pound is gnad insurance against corroded uftd clogged water passages, which may 
cause unexpected overheating troubles and easily repairs 



purpose. Care should be taken in select- 
ing one, and only the best should be used. 
Many cleaners are alkalies, like washing 

soda, or solvents like kerosene. They cut 
grease and remove loose rust, but have no 
effect on rust itself and do not remove hard 
rust scale in the radiator core, Fig. 10. Add 
cleaners have no solvent action on grease, 
but do act on the rust scale. Therefore, as 
many cooling systems are coated in places 
with a thin Him of grease admitted through 
the pump bearing, it is necessary to use a 
cleaner that can remove both grease and 
rust scale. If your car has aluminum cylin- 
der heads, be sure that the chemicals in the 
cleaning compound used are not harmful to 
them. Mo*st manufacturers print this in- 
formation on the containers. 

It is best to have your garageman clean 
your radiator, but if you would rather do 
it yourself, follow the directions on the can 
of compound. Then flush out the system 
with water under pressure. This is neces- 
sary, after the chemicals have loosened the 
corrosion, to remove the particles. If left 
in the system, they will dog small passages. 
Here again, the garageman can do a better 
job because he has the equipment, such as 
a hushing gun. Fig. 8. This combines air 



pressure with water and sends it through 
the system in spurts that tend to dislodge 
the loose particles. However, a garden 

hose is better than just pouring water 
through the system. To do the flushing, 
remove all hose connections and flush the 
radiator from the bottom, Fig. 1. Always 
flush a radiator or motor block in the di- 
rection opposite to that in which the water 
normally flow’s. If the flushing is done in 
the same direction, the corrosion particles 
that have been carried into small passages 
by circulation of the cooling water will 
only be wedged tighter into them. Run 
copious amounts of water through the sys- 
tem to assure that all of the cleaning com- 
pound has been removed. Next flush out 
the motor block, inserting the hose at the 
cylinder-head connection, Then discon- 
nect the heater hose, Fig. 7, and flush it. 

Before replacing the radiator and healer 
hose, examine them carefully to see that 
the inner lining has not rotted, Fig. 4. If 
there are any indications of decay, it is 
best to replace them. Otherwise, the lining 
may loosen and restrict the flow of water. 
Examine the thermostat and clean it thor- 
oughly as in Fig, 2. A gummy thermostat 
cannot operate efficiently, and may cause 
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overheating. After cleaning, test 
it to see if it opens correctly. De- 
termine the temperature at which 
it should open, end then place it 
in water heated to this tempera- 
ture as determined by a thermom- 
eter, Fig* 3. Remember that many 
elusive overheating troubles are 
caused by a thermostat that is not 
working correctly* Now connect 
the hose and Fill the radiator. Use gasket 
shellac on the metal parts over which the 
hose 1 are slipped. This seals them tightly 
against leaks and the admittance of air to 
the cooling system. The importance of this 
will be mentioned later* Always add a can 
of ust inhibitor to the refilled radiator, 
Thi costs only a few cents and is very ef- 
fective in preventing corrosion. Usually 
du inhibitor docs not have to be added to 
an anti -freeze during fall or winter as 
most anti-freeze sqliitiom contain rust in- 
hibitors, However, always he sure, and if 
i : i i Is not the case, add some to the radia- 
tor when putting in the anti-freeze. This 
is one way to avoid trouble during spring 
and summer. 

After filling the radiator, check the fan 
belt, If it is too loose, it will slip and cause 
overheating. If it is too tight, it will wear 
the pump bearings rapidly. The slack in 
the belt should be to a i in.. Fig. 5. White 
y< u are at it, check the pump packing. If 
the pump sucks air into the cooling system, 
or if air can enter the hose connections, the 
water becomes Full of bubbles and foams, 
which, results in overflow loss and o.ver- 
heati i ig. Also, oxygen in the air mixes with 
the cooling water in the system and greatly 
increases rusting of the metal parts.- In- 
sects and dirt between the fins of the radi- 
ator will block the passage of air through 
it so that heat is not dissipated rapidly. A 
stream of water directed through the ra- 
diator from the rear as in Fig. 9 wil! usual- 
ly clean it. Also, avoid installing emblems 
and license plates on the radiator grill 
where they interfere with air passage. 
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Inexpensive Battery Filler 

This handy dis- 
tilled -water con- 
tainer for filling 
storage batteries is. 
made easily from 
a bottle, a rubber 
stopper and a 
length of small 
rubber tubing. 
The stopper is 
drilled lengthwise 
to take the tube 
tightly* and one side at the upper end is 
cut away as indicated. This permits the 
user to close the tube with the thumb to 
stop the flow of water as desired. 

—Ivan J. Stretten, Detroit, Mich, 



Broken Headlamp Bulb Removed 
with a Clothespin 

Instead of trying to remove a broken 
headlamp bulb with your fingers , which 
may bo injured on 
the glass, use a 
spring-type 
clothespin. Just 
compress the han- 
dles of the pin and 
insert them Into 
the bulb socket. 

The clothespin 
spring will cause 
the handles to bear 
firmly against the socket so that it can he 
screwed out without touching the fingers. 



Sliding Doors of Garage Guided 
by Brake Drums 

Fastened to a 
stub post driven 
deeply into the 
ground, or to holts 
imbedded in con- 
crete, a large 
brake drum cut in 
half and arranged 
as shown provides 
a good guide for 
sliding doors. The 
curved surfaces of the drum facing each 
other prevent any possibility of the door 
edge catching on them as it is slid into 
place. — 'Dale R. Van Horn, Lincoln, Ncbr, 



Jack Steadies Car Door to Work 
on Window or Lock 




The difficulty of holding a car door open 
and in a firm position for work on the lock 
or window mechanism was overcome by 
one garage man w f ho used a hydraulic jack 
as shown. It was moved into position un- 
der the door, and a section of old automo- 
bile casing was placed under the door to 
prevent damage, after which the jack was 
snugged up under it to hold it firmly while 
the work was being done* 



Castellated Nuts Removed Easily 
with This Wrench 

When castellat- 
ed nuts are coun- 
tersunk or located 
where you cannot 
reach them with 
the usual type of 
wrench, try the 
one shown. It con- 
sists of a castellat- 
ed nut welded to 
a short length of 
pipe which has a rod inserted into holes at 
the top to serve as a handle. The threads 
of the nut are reamed out and small pieces 
of a file are driven tightly between the cas- 
te! lati on s so that they will extend into 
those of the nut to be loosened when the 
wrench is pressed down on top of it. 

— Chas* GinceL, Ste warts ville, N. J. 
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Inner Tube Held in Tub of Water 




In the home garage, an inner tube can 
be tested for leaks in a tub of water by the 



aid of a large wire hook attached to a vac- 
uum cup. The cup grips the tub bottom 
and the tube is rotated under the hook as 
indicated, 



Car Exhaust Fumes Carried 
to Rear of Trailer 

Finding that fumes from the ear exhaust 
entered his trailer through windows and 
ventilators while on the road, one motorist 
carried the exhaust out at the back of the 
trailer. To do this, a pipe was installed 
underneath the trailer and connected to 
the tail pipe of the car exhaust pipe, the 
connection being made with a length of 
flexible tubing. This should be of a length 
to allow the car to turn without pulling it 
off, yet not drag on the ground. Wire hooks 
fastened near the ends of the tubing to 
engage wire eyes near the ends of the two 
pipes held it in place and permitted quick 
detachment when the car was used with- 
out the trailer. 



Plenty of Fun 




OUTDOOR FIREPLACES’ — 917 : Several simple, 
but practical typr-S, to match other items in 
rock garden. 25c, 

LAWN CHAIR— Plain sawed from %4n. 
stack. Easily made with hand tools. 2 St:. 

ORNAMENTAL WOOD FENCES 640i Five ar- 

tistic designs far standard wood stack. 25c. 

CIRCULAR ARBOR AND GATE— 03? : Papular 
style anyone can build, 25c. 

LAWN AND GARDEN FURNITURE— 320 ta 
922 inch: Col lection of designs for .irbor-and- 
seat combinations and swings. 3 print? 7St, 

TRELLIS SUGGESTIONS — 639: Sin types that 
will help beautify your home, 25c* 

BARROW CHAIRS— 924i Two styles. Built far 
comfort. Simple const rue tiart* 25c, 

dutch windmill AND WATER WHEEL — 

911: Mill, 40 in. high. Small water wheel. Z&c, 

LOG-CABIN CONSTRUCTION— 91 G: Two floor 
plans. Shows how to make corner joints. 25t- 

Any six separate plans (not sets of plans 



at a Safe Speed 

T his smalt e«r, having a wheelbase and 

28 Tn. tread, is uery easy to operate and may he 
powered by a Yq fa % -hp, ?as engine of the wash- 
ing-mocWns type. It is equipped uritfi effective 
brake* and pneumatic tire *, Plan* show three al- 
ternate method* at hody construction. Easy ta build 
Our hfuepriitfo Nos. 90S to 909 inch give you alt 
the information necessary. This Set will be Sent 
postpaid oft receipt of $1M0. 

MORE FLANS ON SPRING PROJECTS 

GAS-POWERED SCOOTER— 9S9 and 990: En- 
gine of washing-machine type drives scooter 
4Q to 60 miles on gallon of gas* 2 prints SOC- 
"ZIP/» MODEL RACING YACHT — 850 to 883: 
50 in. long. 4 prints $1.0 1 0. 

SPEEDY MODEL BOAT— 9GS to 988; 32-in. 

boat powered by midget gas engine develops 
20 to 25 m.p-h* OR circular court*, 4 prints Hi* 




will be sent postpaid upon receipt of $1 ,00 



Address Plan Service, Popular Mechanics Magazine, 200 E* Ontario St. T Chicago 
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WHY MR. MURPHY 
DIDN’T GIVE HIS RADIO AWAY 




Mr. Murphy drives into a service station 
plenty mad. ' Do you know anythin# 
about radios?” he yells. "I put some new 
tubes in this job this morning and it's 
still no good. For two cents I'd tear it 
out and give it to you!” 



"Boy, listen to her now!” beams Mr. 
Murphy. "Guess T1J keep this radio after 
all!” Fred says, "Good accessory wiring 
is just as Important; as the other wiring 
on a car. And if you want this car to run 
as sweet as that radio, stop in tomorrow 
and let me give her an Authorized Certi- 
fied Re-Wiring check-up!” 




Fred, the service man, takes a look inside 
the car* "I'm no radio expert,” he says, 
"but this is an Authorized Certified Re- 
Wiring Service station, and I can see from 
here that those wires leadin' to the radio 
are 'shot-' I'llre-wire it with Packard cable.” 



# 











% 






The Chances Are 4 to 1 That Your Car Needs 
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PACKARD'S AUTHORIZED CERTIFIED RE-WIRING SERVICE 



cMCUl 10 DEAlIES 

& s ^^ sssts . 

****'*«■ Lt'Jr tketrit* l 

Packard L/r ft'jftru. Obta, 

Mown QtrperatKf*' 




Worn-out or undersize cables and 
faulty connections cause hard start- 
lag, reduced gasoline mileage, loss 
of power and inefficient headlights. 
Take your car to a Packard Author- 
ized Certified Re-Wiring Service 
station — ‘identified by the blue-and- 

g old Certified Re-Wiring sign or 
y the mechanic's Certified Re- 
Wiring Certificate dis- 
played inside—and 
have your cables 
checked properly. All 
merits will be made 
Packard cable* 
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necessary replace- 

with high quality 



THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 



MAY, 1940 



11 3 A 









/ 1 / v 



CfAM lAJt 






Rebuilding PauTBuriyan s Empire i 



(Continued From pag* Q7Ti 



by air when possible. S' venty 
fields have been carved out in mountain 
areas, and many lakes are large enough to 
land seaplanes. Experiments are being 
carried out in dropping fire fighters by 
parachute. The airplane finds its busiest 
role in transporting equipment. Burlap 
parachutes have been user] to drop tools 
and supplies to men on the fire lines, 112 
'■ tons being supplied by air for one large 
fire last summer. Even eggs and portable 
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landing six pounds* power t 
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ypwmile National Park is t&aded with pack pumps 
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pumps were dropped without damage. Ex- 
periments are also being made in a opping 
chemicals, explosives* or water on fires. 

For fighting fire in chaparral or Qihor 
dense brush* the standard tractor trail- 
builder, used in road construcHbn, has 
Ijbeen found ideal. Capable of working on 
^ jsteep slopes* this rig has a blade mounted 
^ at an angle to push back the edge of a 
^Tsrush fire* separating it from new fuel. 

\ The "Brush buster*” a similar machine* 
c-S has a "V” blade used for clearing fire- 
breaks where the debris is not too heavy, 
^ A double moldboard tractor plow is used 
V for constructing control lines, having a 
^ Roman -nosed point to lift the plow over 
rocks and roots which it cannot dislodge. 
Because speed in constructing fire-con- 
trol lines is so important, a light inexpen- 
sive device called the Bosworth Trencher 
has been developed. Weighing only ninety- 



n 

U 

iA 

bunds* '’powered with an outboard mo- 
tor, propelled by man power, it marches 
with ease through pine needles and the 
Utter of a forest floor* its hammers revolv- 
ing at 800 revolutions a minute to produce 
a trench eleven and one- half inches wide, 
as fast as men can tow it. It can hammer 
its way through roots an inch in diameter* 
and can be operated in brush up to two 
feet in height. Light enough to be packed 
on a mule or manhandled, this machine 
can construct in a minute as much fire line 
as a man using hand tools could dig in a 
day— truly a mechanical Paul Bunyan. 

Much of the fire fighting is done by the 
CCC before fires ever start. Areas fre- 
quented by campers are constantly pa- 
trolled, Permanent firebreaks are con- 
structed by felling all trees in a wide* con- 
tinuous lane, clearing out all combustible 
material. One firebreak in California is 
600 miles long* most of it cut through vir- 
gin timber, up and down hills and along 
the crest of ridges* Whenever possible, 
firebreaks are combined with roads and 
trails, trees, brush, and weeds being 
cleared for some distance on either side of 
the road, to prevent fire from being started 
by discarded cigarettes of motorists, as well 
as to form a wide cleared area that will 
either halt the flames or permit safe back- 
firing. 

Thousands of square miles of forest have 
been cleared of dead and felled trees, 
slash* and other highly inflammable mate- 
rial, Woodland streams have been dammed 
at strategic points, to form water storage 
basins for fire-fighting tanks and pumps. 
In Michigan, Wisconsin, and Minnesota, 
the CCC has developed motorized well- 
driliing units, for the quick provision of 
water near potential fire zones. 

Next to fire, the forest's greatest enemies 
are insects. Tiny bark beetles have played 
havoc over large areas of the northwest, 
while the gypsy moth has been a serious 
tree menace in New England* To fight the 
bark beetle* CCC men destroy egg clusters, 
fell and bum infested trees. In gypsy moth 
areas, barriers are created by thinning out 
undergrowth* felling all of the particular 
species of trees favored by the moth* in 
wide belts. 

And all of this on the gigantic scale in 
which Paid Bunyar> loved to work. 
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Six -Tuber for Students and Experimenters 

{ConTinumt from page 777 # 



generator especially for the short-wave 
bands. However, if an oscillator of this 
description is not available, a fairly good 
alignment may be made for the broadcast 
band as follows: for this band, set the band- 
selector switch on the No, 1 position by 
turning the switch to the left; the other 




two positions are for the short-wave bands. 
Advancing the volume control to maxi- 
mum, tune in a local station at about 1,400 
kc. The station may sound weak and dis- 
torted, but listen to it until you hear its call 
letters announced and determine its oper- 
ating frequency. While listening, turn the 
trimmers (Tr.) in the tops of the LF. trans- 
formers with a small screwdriver, for bet- 
ter results. If the volume increases to an 
uncomfortable level, reduce the setting of 
the volume control. 



After determining the frequency of the 
incoming station, turn the dial so that the 
pointer is exactly on this frequency. In 
doing this you may lose the station com- 
pletely; to bring it back turn the upper 
trimmer setscrew in the side of the oscil- 
lator coil can, and do not change the dial 
setting. With the broadcast station coming 
in correctly, adjust the R.F, and antenna 
coil top trimmers in sides of cans for max- 
imum response; center and bottom trim- 
mers are for bands Nos. 2 and 3. Now turn 
the dial to receive a station between 600 
and 700 kc. While moving the dial pointer 
back and forth quickly across this point, 
turn the setscrew of the < C j ) broadcast- 
band section of the 200-mmfd. dual padder 
condenser for maximum response. You 
may now readjust the IF. trimmers slight- 
ly for still better results. Finally check 
back to the 1,400 kc, end and make slight 
readjustments if necessary. To align the 
receiver on all bands with a signal genera- 
tor, follow the instructions supplied with 
the set of Gen-ral coils specified. A de- 
tailed material list can be obtained from 
Popular Mechanics radio department with- 
out charge. Dual padder condenser section 
(Ca) is also 200 mmfd. and is used for the 
No. 2 middle band, The two-turn coil Is 
used for the No. 3 short-wave band instead 
of an adjustable padder; it is adjusted for 
maximum response by stretching or com- 
pressing the turns. Blueprint number for 
this article is R-278. 
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Smith Compressor Head and Accessories 



^Htli a Ford Mnr*r arid shop fac-il IMfs >pu ran j- h b L Ijf asronitfLe n 
SniJni Air ( DmprtM*or. Vb(l' 11 have « Bipouih- perforlni rig, eSUcienl 
totnpresBtn with i.* cu, fe. a m Unite e-ipartly — a I • the power you 
iMjett to opera te rork drills and pa </ in]' breaker*- Pressure ufi to 
ITS lbs. a square Inch. Head equippa-d with high (need -fegOSEtftl or 
t utves; huibbiicLie Unloading And idling. 

GORDON SMITH ft CO. lnq T 
410 College Street 
Bowling Green, Ky. 
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^nljrsa.95 at ye^r dealer. 
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SAVE REPAIR 
COSTS WITH P.W. 

Plastic Wood has 1001 uses in the 
home and workshop' Handles 
like putty; hardens quickly to per- 
manent wood. 

In cans or tubes 
at Paint, Hard- 
ware, 10/Stores. 



PLASTIC WOOD 




3-IN-ONE QUIETS 
SMALL MOTORS 




Regular use of HEAVY BODY 
3'IN-ONE Oil will add to the life of 
small electric motors- It lubricates 
and cleans, prevents rust and tar 
nish, Shop equipment needs 
it At Hardware. Drug, Gro- 
cery, 10/ Stores.. Try it! 



Ask for 



HE AVI 
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3-IN-ONE Oil 



h Steam versus Diesel 

< Continued trow page 

a passenger train at better than 100 miles 
an hour and if it weren’t for dumping ash-- 
pans and other servicing, the steam engine 
could make as long runs as its young rival- 

Diesels, of course, are famed for their 
stamina. In the switchyards they work 
night and day, without rest, available 
ninety-four per cent of the time. The 
streamliners ramble along a mile a minute 
forty hours at a time. If trouble develops 
in the submarine -like engine room of the 
"City of Denver” the engineer can cut out 
one of the four 900 -horsepower units and 
race at undiminished speed while fireman 
or electrician replaces a cylinder head, re- 
pairs a piston or a generator part. If a 
driving rod on an iron horse breaks — and 
that’s pretty rare in these days of tough 
metals — the engine must wait for a tow. 

One locomotive on a southern line some 
years ago earned the reputation of a “kill- 
er/ 1 The railroad had bought a fleet of new 
engines, all apparently identical. One day 
a driving rod snapped and the flying steel 
killed a track worker beside the right of 
way; anywhere else along the road the ac- 
cident would have been harmless. The lo- 
comotive was repaired and put back in 
service. A couple of months later the rod 
broke again, on the same side, flew through 
a station window and killed the agent- No 
one was ever able to explain why this lo- 
comotive, seemingly identical with a score 
of others, became a “killer.” Railroad men 
hunted for cover when it came along. It 
didn’t happen a third time; but the strange 
coincidence proved that no two engines, as 
no two automobiles, are alike. 

If you have ever driven an automobile 
or watched a streetcar motorman, you 
could Icam to drive a Diesel-electric. It 
lakes a steam-engine driver about three 
hours to “break in” on a Diesel stream- 
liner. The controls are simple, and there 
are automatic safety devices that stop the 
train if you ignore a red light, warning 
lights that tell of engines overheating, and 
so on. The thing to learn is how to stop. 
Jam on the brakes and you slide the 
wheels flat, an expensive business- A mil- 
lion pounds of train at ninety miles an 
hour is covering ground plenty fast, and it 
takes a half mile to stop at the best. Re- 
member when you want to halt that a half 
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mile flits past you every twenty seconds# 
These Diesel luxury trains were almost 
"fully grown” at birth. The latest on the 
line boast new luxuries, new comfort from 
‘ trucks that absorb sidesway, safer brakes* 
But probably the most important advances 
have been in the engine room. Instead of 
900 -horsepower units the new Diesels 
come in thousand-horsepower banks, A 
new air blower can be repaired in two 
hours compared with the twenty-six-hour 
job servicing the old type* And the buga- 
boo of the Diesel locomotive in its infancy, 
cracked cylinder heads 1 has been “licked,” 
In the early Diesel a cylinder head would 
break every few days. Redesigned heads 
have been in thousand- mile daily service 
for months without a crack. 

Another innovation which adds to the 
flexibility of the Diesel U the two-headed 
engine introduced on the North Western s 
new "400” train to Minneapolis* Built in 
two units, it has a cab at each end. At the 
end of every run a switch engine hauls the 
ears to the yards, but the Diesel -elec trie 
locomotive just switches over to the next 
track in the station* couples up to the 
standard steel cars of the “North Western 
Limited” and heads back for Chicago over- 
night, making it a thousand miles a day* 
One recent safety move w T as the instal- 
lation of laminated glass five- eighths -inch 
thick in the cab of the “City of Denver.” 
In the early days of that train a pheasant 
crashed through the wind shield one day 
and the fireman was dangerously cut* 
More strange but less disastrous was an 
encounter with an eagle. Streaking across 
Colorado, the engineer saw an eagle flop 
ponderously from a telegraph pole and 
swoop across the track. He knew it must 
have been struck. Next day a track walk- 
er found the bird, with a five-foot wing 
spread, dead beside the rails. And that 
morning, when the “City of Denver” pulled 
into Chicago, they found a fish, apparently 
dropped by the eagle, inside the headlight. 
Steam train and Diesel go through sim- 
ilar servicing routine at each end of the 
line. The streamliners are placed over pits 
where mechanics service the trucks as gar 
ragemen grease your car, Ordinarily there 
is a six-hour period for inspection* but one 
day when washouts in Nebraska delayed 
its arrival in Denver# the streamliner was 
vacuumed, polished and inspected in fifty 
(Continued to page 120A) 
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■ — for Home and Hobby- 
i$lf ore outstanding 
values offered by your 
Hardware Dealer for 

national hardware 
No. 133H 

has t firms in handle for 
greater speed in driving or 
withdrawing screws. Bares 
holes with tise, when used 
with extra Chuck 
and Drill Points, 

Price of Driver, 
if. 2 5* 

Accessory Fsk 
No, 3 3 OH* Price 
75c, ironiaint extra 
Chuck and 3 Drill 
Points* Counter- 
sink and * 32 ' Bit, 

No. 33H 

is same "‘Yankee- Handyman" 

S pi ml Ratchet Sere w Driver ufith- 
&f(t spring in handle. Price* Sl.QO* 
Bores holes, too — with "Yan- 
kee" Accessaries added* 

No. 233H 

is Screw Driver & 

Drill all in one. Fittest 
"Yankee - Han dyfn a n” 
made for bor in k 
holes* driving and 
drawing screws. 
Price, S2.25 com- 

E leie with ** Yankee" 

►rill Accessories in 
Transparent Magazine Handle. 

trafc (of 

Duplay* of 

*- INTRODUCTORY COUPON 

NORTH BROS. MFC. CO., Phllc.4.!(.hi<i, U. S. A. 

If dealer Cumnntimujjly ynU, ('ik-Icith*' Money Order for de- 
I ivory pu&tpuSd of Van kee-ll nnelyin:i n" T< miaisr necked I 

Q Kp. 133H Spring in Handle Spiral Screw- 

Ddvet with One blade. Vi" * . , , . 1,2 5 

• ! fta* 3 JH Spiral Driver with One blade, 11 l.'Jfr 
□ N«. HON Accessory Pak , , . T , T .73 
□ No, 233H Driver A Push Drill Complete 2.23 
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It’s Don’t wait for the hiss 

and boil of an overheated radiator* 
Remove anti- freeze and clean out the 
rust, seal?* sludge and sediment that 
have accumulated in the cooling sys- 
tem all winter. You can do the job 
yourself — quickly and thoroughly. 
Just use IOp worth of Sani-Flush (2$c 
for the largest truck or tractor). 

If you prefer, ask your service sta- 
tion to do the job for you. Insist on 
Sani -Flush. It cannot injure motor or 
fittings. You’ll find Said- Flush in most 
bathrooms for cleaning toilets. See di- 
rer t inn* on the ran. Sold by grocery, 
drug, hardware* and 5-and-lOc stores* 
I0e and 2flc si^es, The Hygienic Prod- 
ucts Company, Canton, Ohio* 






You kiiovf IPs Import* nt tc keep 

your I'sirduii tvi'KJ i"u Lli vulvd ■ 
nsul^lurr ami ia‘r can ,]i-L 

litas* nut. Hut uh, wiiai 
Jolj-— WiLh a due- — aJI iJiiy 9on)[, 



Nr™. Uic- EAST G»r(&*p Hai*rr makr* 
all Ihh hard wnrK mu-]s I'snirr; ulW 
IILfl.Fi ■'■■ i r h Jim* EAST* will brat 1 T9 rnun 
lii h™., Tisal'n hirw fast li Ls. Hfl.QW m)!<I 

— rmi* * f, . ft T, dl IWI-tD-m4, (Jfilt 1 -* y*Llf 

tod^y— nr wntc tor mtnplFlp inruniuUKNi, 



AMERICAN GARDEN EQUIPMENT CO, Klh SX^'m.. 
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minutes* then turned buck toward Chicago* 

Extra speed means extra wear and tear* 
Window glass lasts only a year on the 
streamliners. By that time wind and dust 
and sand have pockmarked the outer panes 
and they must be replaced. Paint, too* is 
sandblasted by a year's travel and in one 
of those six-hour intervals at Denver the 
streamliner’s old enamel is ground off and 
new coats applied. Tread wear on the 
wheels is watched daily,. In the “pioneer" 
days of Diesels the engineers frequently 
slid the wheels flat with emergency stops 
and the tread often lasted only 10,000 miles 
— ten days between Denver and Chicago. 
Now, with molybdenum hardening the 
steel and with more experienced engineers* 
tread wear is greatly reduced. 

Nobody knows the life of a Diesel-elec- 
tric locomotive, Steam-engine builders 
put the economic life of the iron horse at 
fifteen years, beyond which maintenance 
counts heavily; but there are plenty of old 
horses still in service at double that age. 

Does it ever occur to you* as you race 
along the steel straightaway and the dial 
in the observation car reads ninety-five 
miles an hour, how long it takes a locomo- 
tive to step up to that speed? The Asso- 
ciation of American Railroads conducted 
tests with a a, 000- horsepower steam loco- 
motive pulling a sixteen-car train* It 
reached fifty miles an hour from a stand- 
ing start in .93 mile; it took 4.41 miles to 
accelerate From fifty to eighty miles an 
hour, then covered twenty -nine miles step- 
ping up from eighty to 100 miles an hour! 

Ten and twenty years from now, will it 
be Diesel -elec trie or steam that rules the 
rails? Even the men closest to the problem 
can’t say, Diesels are winning in the 
switchyards, where they plug along twen- 
ty-four hours a day without complaint* 
They’re stealing the show in fast passenger 
service because they can “take it,” and be- 
cause they are luring folks back to the 
ticket office* They’re favored* too, because 
they eliminate smoke and costly coal- shed 
operation and ash removal. Diesels have 
not broken into long-haul freight business, 
but a heavy-duty Diesel-electric freight 
locomotive is on trial* 

Locomotive builders believe it will be a 
long time before speeds above 100 miles an 
hour are demanded — and when they are* 
the old iron horse will still keep the pace* 
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LET YOUR DREAMS COME TRUE 




with a NEW RANGER 

* MAKE BIG MONEY! 

fg V RIDE , RENT. OR SELL 



C Solon. Ttindems, 

1 ,T| VUtL3 livery, Sidecar 
— iilso Power-Units far bikes*. All 
have the sparkling (Jflrforrnanne nnr| 
l reliability far whirh the Ranker 13 
1 famous. 

Specification*: ILj. or 2^ h.p. 4- 
Vt Cycle mo Lor, positive oil pump lu- 
\\ hriention, automotive float feed 
carburetor, clutch, 
isifirkr, light* from 
generator, sulom&tlc 
2 - a |1 u e d gva rshi ft . 
all-steel X -no ember 
frame, spring fork. 
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ftp exipM Ffil 



Th» into Bi*drt» itfB roiHy. hdJ kM>[u lik* h«i rj.r<n. -Ins* — imlrr 
j'imij liisinijriitf wj,i> hirrit-nrv I' *tll!l n-iwn r i-mkt 

wIL tn Ptorcj fnr q uji-L, rlicj.ii doliftry . « to iiiiurn >jii> iiiimrrt voi.t 
dr in -PFiFtratiV- Hp.fl yflur »a rik livery ktthb. Hint (w *&ry SvHirlr 
prinFit-. n L H-liOfti. heirliH. fn> rt.l t^r>- V*** CJ H Urt nny-nfcy. ; I '.II 



Tancdim 



Write today 
for Full Details! 



Dell vrnf 



If you nr? ill 3 pnMtlnn 
to hi- I ! or rent UauScr 
SttOUTI. UiEie \i edoJ 
tetri* Dry still open — bill 
hurry! 3'l^^si- 3|itl]fr*t* 
It you arc i m ct cs ted in 
Iwles, Or Iti pMaojul use 
□f Hangers. 



Amazing Low 
Direct -To- 
t You Prices 



EASY TERMS 



llnil 
tal Slejcln 



CYCLE COMPANY Ranger Bicycles 

uen m- 1. CHICAGO For 50 fears 



-flow ONLY A REAL ENGINE VALUE 

JtlAn S M 95 7 r ()OOC J[Q Gna Engine Kiln 

k.___.i ' rt j^y were sold at J8.50. Over I'j.ODO 

JO§_“t /dm naM lust yew. Now in your ehnnre 

/, l®r to buy tiic Ntv: Improved kit for 
L jS j ^ /^Jr S4.05. Absolutely complete with coil, 
i35*^- 'Xr pJ'ig, etc, Far boat?, planes. etc. All 
.-rjj parts fluamntccd, i-end only S3. — 
Ill'll pjjcii ft'jprSM VoUtti for folitPif «■ tom * dfftw. ■ i 'Yn d 
t'C for ju’ie £0-pd^e taus. earning. DEALERS WANTED. 
All fwrtm finished. Only a unudfligr needed. I S H-F, 
AVittgi inimbliir tlmi 3 p mlnufti. 

GHQ MOTORS, IDS Eaat ±1 St., New York, N. Y. 



Anyone an 



WITH THE _ a M 

ARKOORAF 



PROTECT YOUR TOOLS FROM THEFT 

Writ, with Birch IriLT rn.-Q.-f FWB* 4]E L’n E hi 

r-»r<wii iail Sic.-,! l«lr «ed iruSrunit-Bt*, uf inr 
rnntil- tiki writ if., fin T«c>fj wil h. pea [mrii 

Cornpltte Outfit AXSO — Prteilf P.ie.Mm 
i,l„.lr.l»d ^crc'.-lw- !m, Writ* tkdar. 
J|«J» Ptntif. 

lllHJUf FtN CD. , mfS.L Sink SK, ft: Mind, Du, 
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BRUSH PLATING OUTFITS 



t I ^ ■ W x. 

Car Owners I iicetr Master Glaze — the sensationally diiTcront, 
luster for new and used cars! Not an 0 ll polish 

— rota paintI“TMjtbijiiplbat *' smears'' over the »q rfaee, 
MASTER GLAZ E is a unique discovery — a creamy liquid 
- « • “quick and easy to apply! Gives & hard, 

^ BrlaaB-like surface. Even gasoline connot dull 

An unuaiifcj. Latt s e i x mon tha to n y enr ! Amazinc 

upppr lunSty 1 luater^beautiful, sparkling clean and bril- 
Qui-ek.flzshy ijami Doetin't fingcr-mark^doesn’tiimesr! 
demcnatrator. ^ match box full fflaiea an entire car. Seals 
BEbt profits. the pores — pretectal NOTHING Li KE IT l 
Goodtemtory. f DCC SAMPLE Write now fnr FKRE BOOK- 
Write today I rKLt Of for! LET end FREE TRIAL OF- 
' " fF. R, JkiHfc ^.-r,cj vmif n^me and ad-dTe^B, W™ 

MASTER GLAZE C0 M 77Z0>17I W, H antood fire,, Wis. 



_ for autoparti, reflectsrs, faucets, bicycles. 

No tanki fieCaiiary, Free particulars. * 

G UNMETAL CO., AVE, M, DECATUR, ILLINOIS 



For r h 1|* Metal Laities. Build It ToursefL 

At Ifcat, n. jif-K.-li^i-n srrinclfr within. yo«ar iudjuil Ydu uyb 
2f'd by lln.Lth.lqif 4UT Kn^KTDBC Kintd. riAtlhfA, nn J'lUrr C?W[a 
IaUi.#. |jTJ EON hindlJafl bath fnJdr*a£ n nd f TfFFn«il rrinrimi^ 
Affvp»pbi« to .OOftlJS^ MJpfiw li n-Lph. bhPy ^litairwd. Grinds «■ 
Iwjiftrf, OiuAi n^a, jAiJif, !i:ur il, or »/t. ^ nflf JK 

.^hrtnHEU rfdmfrj, rnsi'J:^,? #nytfFF|. EkiCB |H r 

d r «-I*Mp: r-in -L p^it'Lre: K-iar#^ :if pt^iqr cam. (or home wort* nEh 
ph™„ E^raief. eiuh-LIvip bIhiiib, Wrii* ior F H MS iUiiAtriled W 

MiJiter arid lull liiCutcriAltafi,. 

Huron Maoh Ine A Taol Co-, Qept. fl-j, Yil*. Mich, 
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STOPS LEAKS 



SHOOTHOK. 

XNol/ 

^Hentsj?^ 



CERTAINTY vs. LUCK 

in EMERGENCY REPAIRS 



W HEN a pipe joint leaks, a boiler cracks, a 
heater shell punctures, or a tank seam opens, 
Smooth-On No* 1 will make the repair easily, 
safely,, and without the delays and stiff bills of a 
hired mechanic. 

Smooth-On home, automobile and motorboat re- 
l^alrs, made as instructed in the Smooth-On Hand- 
book, are 100 per cent dependable, intensely prac- 
tical, and afford the quickest means of restoring 
normal conditions. Usually no disassembling, re- 
newal parts and reassembling are required. A 
Smooth -On job costs less than any other that is 
equally satisfactory, and the use of Siuooth-On at 
every opportunity makes a very substantial annual 
saving. 

If you do not know all that can be accomplished 
with Smooth-On, and want a safe guide on good 
repair practice, get the Smooth-On Handbook. This 
reference work is filled with helpful advice and 
diagrams for selecting the best method for the job, 
and for applying the Smooth-On in the right way 
for the l>est results, Keep this 
booklet and a can of Smooth-On 
No. 1 in your work bench and 
you will be ready when the unex- 
pected happens. 

Buy Smooth-On in iyi~oz, 3 7 -as, 
or 1 or 5-lb. can from your hard- 
teflfy store? or from us. For your 
protection r insist on S mo oth-On. 



. SMOOTH-ON MFC. CO.. 

fAtlil COUpOn TOT 5 7-1- Coniiminipuvr Ave,, 

FREE BOOK Dept. 37* Jersey City* N. J* 




Smooth-on 

CEMENTS 




Motor CifidBait 
Horn*, ftcttrg 

Power Plant 



Secrets of a Champion Racer 

(Continued from page 6B3) 

In the last few years Tve always owned 
the ear I drove* I built my last one in 1937. 
It has an eight- cylinder in-line engine, 
supercharged* and can do 200 miles per 
hour. IVe had it up to 164 miles per hour 
at Indianapolis, It cost $20,000 and has 
been driven less than 1,000 miles. I burned 
out a piston the first time I raced it and 
went through the fence the second time* 
I believe it is better for a driver to drive 
for a car owner, these days, instead of 
owning his car. A driver gets thirty -five 
to forty per cent of any prizes he wins. The 




■ 



Action shot pf driver wheeling his speedster around 
Indianapolis track at fast pace 



owner gets the rest, out of which he has to 
pay ten per cent of the prize to the pit 
crew as well as salaries* and take care of 
all other expenses. 

Midget racing has really revived interest 
in automobile racing and while a driver 
can't earn the amounts that the big-time 
winners at Indianapolis have collected in 
the past, midget racing is less dangerous 
and you have a good chance to keep going. 
Every track has a hospital fund into which 
all the drivers contribute and from which 
expenses for injuries incurred in racing 
are paid. It’s a big help to the drivers who 
get hurt. 

The midgets are real racing machines 
and the public likes them* The little mo- 
tors develop 100 horsepower and the cars 
have been clocked at 120 miles per hour on 
straightaway tests. When you put a dozen 
of the snarling little bumblebees on a short 
track and open them up it looks like a 
free-for-all. 

Racing is a thrilling sport and good driv- 
ers have earned comfortable livings at it, 
but what kind of future is in it? You can't 
race forever and some day younger drivers 
will start to go by you. Well, the sport is 
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frequently a steppingstone into some 
branch of the automotive industry. Vet- 
erans such as Pete de Paolo, Harry Hartz, 
Barney Oldfield, and Ralph de Palma all 
went on to interesting jobs when they re- 
tired from the tracks. The petroleum com- 
panies, the tire concerns, and the automo- 
tive factories have lots of ex -drivers on 
their payrolls, I'm opening up a motor 
reconditioning plant on the Pacific coast* 
There’s a future in racing, though it's like 
any other profession. It depends on you. 

~ c/t 

Setting Traps for Enemy Skips 

(Continued from page 708> 



automatically shortened to this length. By 
this time the heavy truck is sinking but 
the mine is trying to float, and thus causes 
the cable to unwind from its reel until it 
reaches the point set by the trip catch, 
locking the cable and dragging the mine to 
its predetermined depth, anchored to the 
sea bed by the truck or “sinker." 

Submarines also lay mines, employing 
an interior launching structure. While a 
surface mine-layer can carry 200 to 400 
mines, the submarine has a capacity of 
about forty,, all of which can be planted 
without the craft coming to the surface. 

To the conventional mine may be added 
an antenna maintained vertically by a float 
of special design. Thirty-five feet below 
the surface the mine, at the end of the an- 
tenna, can hardly be seen from an airplane 
and becomes less visible when painted a 
dull green or if it becomes covered with 
sea weed. The specific value of the antenna 
is its sensitivity to an approaching ship’s 
metal hull, thus setting off the explosive* 

When a mine field laid by the enemy is 
discovered, usually by the sinking of a 
ship, a flotilla of sweepers is sent out to 
clear it. Two main types of mine sweepers 
are used by the British navy. The first is 
an 800-ton craft which has relatively high 
speed and heavy gun armament and can be 
used to sweep ahead of warships. The sec- 
ond is a converted fishing boat — trawder — 
which can be used for sweeping inshore. 
For work in even more sheltered places 
there is the motor mine sweeper, similar to 
small motor fishing vessels. Of the two 
types of sweep, the commoner has a float 
and a ‘‘kite" which strains a wore away at 
a wide angle from the side of the sweeper, 

(Continued to page 125A> 









your denier about the 

MEGOW MODEL AIRPLANE 
CONTEST ! Caah Rriie*, 
(rue trip lo National M or, i-l Air- 
pUnu Mib'it, 4 "i? kiSd Li djj ul 
priios citferej j 



<-JRTUl PUR-SUIT 



ML! PURSUIT 



Airplanes that ara in the newsf 
Bu i 1 d one oi aU of these n evr Megsw 
models : It r s fascinating ... instnic- 
hve! The four latest in Megov/s 
famous 25c line include the 
HAWKER HURRICANE, the 
lighting terror of the British; the 
CURTISS PURSUITJavorite of Ihe 
French; the speed demon BELL 
PURSUIT and the RYAN STM 
Military Trainer. Each kit contfcifta 
detailed plans and everything 
needed to make one of these 24 Ur, 
models. Full-color insignia sheets 
and Motor Hum Device included. 



RUM Tffl 



SOURING 



S^Tiit ccnslruttjein.— Euwliirje, *dng s«^tqcm and tail webon —Basy 
fo build. Lrnuspois and Ety Csckji;l fur ignition unit untier wing 
, CLmfcs al slocp angle Low-mounted wing avoids Ian.* 
dency low-aid* looping, 

CLASS A,. Span id, Eot claai A motor, 
FLmajvfed pnp»ll«r . . $2,85 

CLASS B, Spaa. 54 in. For class E motor. 
Finished prapelter .... $3.85 
CLASS C. Span 6 ft. For any 1 Sh.p. motor. 
Finished propeller a nd puncluxe- 
proo£ rubber ta-WH* . - , JUS 
fAlty modtl hy matl, KJff fat JtwjlU ?* f 

5t pcniaqo toddy (w big 10Q-.pao* sLu 

balod Biutiijy t-: M iiaei AjrpUoiu, Si.tf:, .‘iio Rfit 
i-- : -t. Jen' oquipraaot iod 



Dip. m K#™mi QiUni 

er JIT M. H F Otago. HI* 

H 711 Hnlil SL, In fnmetM*, Cd 
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Doggone if ever I sea 
anything lake them 

NEPTUNESI There’s 
■i motor iVl " it slides 
right to a. boat’s ribs - 
lakea’er out &rd brings 
ei back come thundej 
wind oi jcain. 

,*n?^ jjT* i l j# 

Flash] - a n bbe ‘ ‘i oEl. 
Whi ezI ■ l here s he goes, 
miles on A lauii oi gas, 
borne lore she knows! 
Easy handlin' for wim- 
ttliri folk or. anyone - 
jest lead er to the spot 
an’ quiet ’ef down . . 
slow does it. . , there’s 
sweet trollin' in a 
NEPTUNE. 

An’ the hsh them NEP- 
TUNE owners ketch * 
by cracky, there ought 
to be a law agin' it] 



tcNU raa FREE u&woihtep u^ciutuic 

JMlfMClE GEM WORKS. INC Mamk. ludi 

■ >tr W Tra Of ht J5 t (rih iL wmnry T h\W 



fuesm water 



TAPS and DIES 



IJ A l\I I Ilf Ancurftte— efire fully burdened and tem- 

WTj^Jil W Ijf J tKTi-d. Complete nmp-‘ of ai-Btsi lit your 
* *( ^ wr locuf five hnd teg cent store, 

HENRY L- HANSON, INC., WORCESTER, MASS. 




ehrii monEV 

STRINGING TENNIS RACKETS 



4 No experience needed — iiv teach 
you how! build t business til your 
ow n and become influential in ten- 
nis circlet. Tennis players need 2 
or 3 itrinRinsj yearly. fV*j up la 
i 40% profit per strmgmgt Resides, 
you st^c mo n ey on pouf own racket. 
See how simple it is to get into this 
business. Castf pr actfcatfa nothing 
to start Begin NOW* Write tixJiy. 

fprpi Profit Ptiinj Ibutd on 
* mcthutli u[ thoutands 

nf it/lARtf h ■ , plui iptdal offer on 
string anti siriofclag t-iuipment. 



MANUFACTURING CO. 



asai PiOfrt tvtouc, cHtcaCO. ill. 
JtT.j ),n 1 T DMCUI 1" .. u r ■ f, i ■ , i T**': p fJ r .■ , jj , 






"'Tite Jlgnialwr" 
cull 2. ’ thick. 



J udud Lug 12 ubmhtUmJ bladfl. 

Adapters, Muiuil, and roller S-i*\ r 0|l!'.k 
foftnsriy fintml ffil rsuenslra raHfhlnc* 

linlJV \H JHtUl. 15" lutif. b rr high, 

A nwtfl and easy cutlet — 

d v er made M tin- money 

^itfaellLira gmrmtted or VOW totfmfy &flfi if r Hurried fi dd[fi. 

CATALOG cTesCrSbfng rtUtiplsift powrr tml line: Whaper. 
Circular flair with tillLass btirlnfs, (It each; Drill Press, 
(S. 50 ; completely equljipnJ lathes, *ivt (I. an; Sander, 
(1; Jointer, ate. Or Jet today hr sand curd fgr Catalog, 
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J fi H Me I si Produols Co. 5 Centritfrcial St Rochester, S. V. 



MICROMETERS 

PI* pftwe eet, in velvet ILtied. leaihve cas*. 
Siwraal jirlre, onLy 

KfCekicui marhlncU In auv ’ fi 1 1 : l ■> n ii-J1 SLr« , up Ip 
«•' iMUMile sm| : l ••‘-nil- m.M- f- 

hirrtL^ . GLiaCaitlft'iJ hHlime, .'-ist Co h.'S'l 
■nd nUjii.t, ffftti sfACtltMi tfUaraniU™! or 
iiianry hack. 

This i* ynur opportunity Id jim one at a 
5’rLcc if you a-rl flow. SlilptMa 
ppspnid o-u n^-.'lfft rct renjittanrt'. (In. 
C.O.D. stupmeptfl, u?nu dqwiil oi S^.PO. 



MICRO PRODUCTS, 5^ E + Jefferson Avo., Detroit, Mieh. 





MENDS MOST ANYTHING 

Iron. Clue hcdJa light, i-^ e^tra strong. Yen «in 
buy it ' snfi-’t tipywhcr# — 1 L jit. to 1 gol, Caiw or 
JOe boltlet). FR£ E: .Send post card for booklet, 
hotter HiBiLlts with Glur," to: MeCunnid' 

Sal« Lght St^ BaJuiuuhCt M 



KINKADE GARDEN TRACTOR 

and flower tipwn«icpwer 

A PratlifnI Power Plow und Cultivator 
for Gardeners, ^uburbnniites. Klorists 
Truckers. Nurserymen, Frui t Growers 

Low Prices ■ Easy Terms 

American Farm Machine Co. 

L05& J3rd Ay. BE. Minneapolis, Minn 




PINS 301 RINGS *1 



fmnt quality. Ovii 3W irtiitir dnlgni. 
WHt* fm itliutin Iih nliloi and mI«I 
m bsidilul pin or rinr f« ]p4Ur (lui M e I u b ■ 

Sept, H. MCTJUL ARTS td T In e., Muluittr, M. 




7/ie Jim Dandy Cabin Cruiier 

The Ihit bti rnrlli!-*. C'k.nr' nc«cnr> 

E..T to hliKd li: «q> 4ii. wilh r-' itmtilUi.il E'kh. lad 

] r ilriiM inni — 2'ilri t! 00. Ko»h ‘1' i*P bLil t-viJIT to 

JIM DANDY Buie 126-A WAUSAU, WIS. 



BUILD IT YOURSELF 



BUILDERS 



Send *5c for ikij 

Or»f kb p* 4 mI BwirOlflli/ Pf iatert .rut fflurtraliwtl Tf^il.r 

Ilk 4 .D d ld«U ■■.( r.l C.IxlLi .lUJV. .tiEiirit. i 
'frtllB Pull nhJ llatlis Mil K ■ 1 Hi I I- *TVI .iqe 1 



vbMi. u t»]j llp>i j q- 

KUILEK SUJ'ej.Y CO, 



fin ■ Pi-A 



* ita, *- fmnnl Hl ! 

WAUi4 LJ . HIS. 



O&L DIRECT — FACTOfrif fUK© 

it.;ny tn rtion->U 

from at wbalmule iiri^ps* 

AC-Iti' nsiiJ-jv? 1 , b . 

Feroliltt jiittl pkti-i 

.Hd Up. Car Feta t - 7A 

□ n. Aito fcinBiili™., ^31-wave 

r|p r siiiiiinL*-^ hl □rit'v.' (i nr, 

for Fill: i: LqiiH K:h-- 

v.ti n I'Htal&K' ulvll'.^ details 
r,f lO liny FIEt:i: trial 

nail iWlll’i ttrnrviMlUnJl 
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p'n t li>i'i . ('it G 0 L 0 E NT ON E R * O I p 
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{Continued from page 123 At ■ 

enabling the craft to work up and down 
the edge of a mine field like a reaping ma- 
chine* The mine cables are cut by the 
sweep wire which has a rough saw edge. 
As the mines bob to the surface they are 
destroyed by rifle fire. The second sweep 
is a wire slung between two ships* 

For combating the magnetic mine, the I 
British are said to have considered drag- 
ging large sheets of magnetic metal with a 
wooden vessel through suspected areas, 
thus causing the mines to explode with no 
damage except to the sheets. Another pro-* 



r~ 




Deadly mine ufashed up on the French Mast after it 
had broken loose from its moorings 



posal calls for use of a wooden -hulled 
■“mother" ship t ahead of which on either 
side would be crewless, lightweight, mo- 
tor-equipped rafts or boats deriving their 
power and steering abilities from cables 
running from the ship. Between these rafts 
would be spread another cable to which 
would be affixed electromagnets and sound 
makers, in case the mines were found sen- 
sitive to noise waves, and a number of 
spark gaps with antennas. Subjecting the 
ship’s generator, which would be connect- 
ed to the magnets and the spark gaps, to 
flashlike overloadings would create an 
intense electrical barrage that would ex- 
plode the mines on sea bottom some thirty- 
five to fifty feet below. 



([Stamped, self -addressed envelope, sent 
to our Bureau of Information, will bring 
you the name and address of the maker of 
any article described in Popular Mechanics* 




• It's those delicate last touches — freeing a moving 
part, smoothing a rubbing surface, widening a slot, 
rounding a pin — that eventually make a welt- 
conceived working model "click*” 

This successful craftsman needs art assortment of 
precision files * * * good tiles that bile cleanly, finish 
smoothly* * . . Files for holes, square and round; 
For grooves anti notches; for curved and flat work. 
TTe needs them as much as his lap -and -die outfit, 
kit of drill points, set of wrenches. 

Nicholson-™ world's leading file works— makes 
precision fdes that are the artisan's pride. They're 
the Nicholson X. F. Swiss Pattern Files* — in shapes 
and tooth -cuts variously suited for met ids, plasties, 
wood and other materials* Hardware dealers and 
mill -supply houses have or can get any Nicholson 
File for you. 

FREE BOOKLET, "A Fite far Every PuPpas^/ 1 describes many 
types -of Nicholson Files and their uses. Address (|.>^[-cird 
ur letter} NICHOLSON FILE CO., Dept* 23* PROVIDENCE, 
R. I., U. 5- A* Canadian Plan), Port Hope, Ontario. 



NEW -Nicholson Two- 
file Spcclof, \ handy, 
mart'- ft- i nit'll lull] arid 
Aim'll I’ntra-djii! lajM-r. 
ifrllh in 

(Ill m;i ■] y si-e L ■ i r ai h * 

mslldiln Jbl-H, iu SMftrk Diamond hnnd.) lUn'ain 
prlte— lOe j rc-nlar v n |««, fi'Sc ) . At coed hardware 

Bt-ores iJtJrLji" Niikngl Hard wei re Opi*is llnn^‘ — - 
April 115 lliruu^li May 1, 

NICHOLSON 

FILES 

USA A 

FOR EVERY PURPOSE ( 
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Glint like an Indian lliroiif'h atl the 
winding watercourses df the vruoda. 
Fis-h and hum from an Old Town 
Canoe* the modernized lurch bark. Light 
and steady* easy to carry, the a i] ven- 
turer’s good companion. Built to last, 
with Old Town’s careful craft. 



* ffrilf Unlay ftir our frr* rjital.m 
inp pmMliui.', siuiUnp, ‘■pHiimthn unci -ificirr- 
Mcrn 1 t v P . A1*0 r«»i boali, lUn^hiri, 

■>ulboardi m«(l4 for iafrlr Mini 

eronomF. Atldpr^p s Old Tnwn einot C,jro- 

jiiuy, i>:tr» Main Slnsrl, Old T u* ■■* Muinr. 



OM Town Canoes 




Bln ■ i> ifpd on t'.' n ■ d-» y 
trial nnnlry 
guinntiE. Broil 
7 rtur *yni*r today 
err aik ui for £ 0 rn-- 
inlrtcl^ itluitrotird 
circular. 
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AMERICA'S FINEST- 
MOST POWERFUL 

ELECTRIC LANTERN 



80 to 100 HOURS LIGHT 

Cm One G-VoJt Pry Battury 

ft TWO f l^nTS on a doable ftrtfan 
switch. K-" ft. Fp"t bn run l n,rrn J'rfmt 
RrlbctW! bfnnij JIhvkSi J 1 1 from top. 

H'sinillu 1-dvi rFPft. 1 1 1 ; i rcnkable lena. 
f ‘j“ high.. At ppirrt, hurdii iLt-^. eftw- 
trical d-uijtirE hf write fur literature. ^ 

DELTA ELECTRIC COlWPANV 3^„ 

300 W. i3h£t 5T., IVIftAldH. INDIANA Bill: (Sty 



ButfOn&t a. GENUINE 
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C TU * 

ventiotis Made to Order 



(Continued from page 

the Buck Rogers pictures that are cast 500 
years in the future the actors Use space 
ships, “de- gravity” belts, light- ray guns, 
atomic transportation over radio channels* 
and similar devices that may or may not 
actually be created in the future. Jack 
Otter son, art director, and Albert Richards, 
superintendent of construction, have to 
make the inventions work today* 

It isn’t as hard as it might seem. When 
an actor straps on a dc- gravity belt and 
goes sailing through space he ts actually 
hoisted along through the air by means of 
fine piano wire that doesn’t register on the 
screen. The effect of the light “ray gun that 
shoots a spark thirty or forty feet through 
the air is obtained by double exposure, 
first setting up the electrodes of a high- 
tension coil on the stage and filming the 
spark, then refilming the same scene with- 
out the apparatus and the spark but with 
the actors going through their parts. 

Pictures of the space ship in flight are 
made in miniature, The perfect television 
instruments that showed distant scenes 
with high fidelity were made to work by 
careful double printing, first diming the 
televised scene and then printing it in the 
viewing frame of the television box. 

One typical problem at Universal was to 
create the boiling lava pit used in "Son of 
Frankenstein Imposing as it appeared in 
the film* the lava pit was not difficult to 
construct. Technicians built up the side of 
the pit with hemp fiber and plaster of paris. 
They used thin mud for the lava. Sub- 
merged steam and compressed-air jets 
made it bubble and boil with all the nat- 
uralness of the real thing. 

The men behind the scenes in the stu^ 
dins have a lot of tricks they use to help 
keep down the cost of pictures, and lately 
they have been cleaning up the little de- 
tails that make for perfection on the screen. 
For instance, process backgrounds have 
been employed for years but their use has 
not always been satisfactory because an 
audience is apt to have an uneasy feeling 
that there is something wrong with the 
picture. In this kind of shot a motion pic- 
ture is thrown on a screen and the actors 
perform in front of it. If a picture of a 
London street scene is projected as a back- 
ground behind the actors the effect as seen 
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by the camera is that the actors actually 
are in London. This is cheaper than send- 
ing the cast abroad or building an English 
set in the studio but it wasn't satisfactory 
until the technicians learned to light the 
actors in the same key and from the same 
direction as the background was lighted, 
Lewis W. Physioc* technical director of 

the Techniprocess Special Effects Corpor a-^ 

tion, has^orkeJT^ur^drhe developments 
that have materially increased the scope 
of background projections. Physioc can 
make an actor appear to mingle with the 
action on the screen or can actually show 
him in the background itself. One of his 
stunts is to have an actor in front of the 
screen shake hands with a character on 
the screen. The effect fools even the skep- 
tical trick men of other studios and Physioc 
achieves it simply by shooting the scene 
with a lens that has the right focal length 
to reduce the actor's size to correspond 
with the actors on the background screen, 

One of Physioc's most interesting proc- 
esses is to put actors both in the foreground 
and background of a projection shot. He 
may start out with nothing except a mo- 
tion picture of a bare swimming pool yet 
his finished picture is apt to show people 
in the foreground talking back and forth 
with a girl who rests on a diving board at 
the far side of the pool. 

To achieve this he points the camera at 
the screen on which the picture of the 
swimming pool is projected* In front of 
the screen he places the group of actors 
who are to appear in the foreground. Then, 
to the left of the camera and far enough 
away so that her size is diminished to the 
proper perspective* he places the girl on a 
diving board, against a black background. 

The next step is to place a semi-transpar- 
ent mirror at a forty- five- degree angle in 
front of the camera lens. This mirror re- 
flects some light and transmits some light, 
allowing the camera to record both the 
scene in front of it and the scene at the 
left. The real diving board at the left is 
matched up with the diving board that the 
camera sees on the screen, blending the 
two scenes together perfectly. 



OTHER USES 

Mtmlini; toys, maps, 
picture^ curtains and 
sharius. 

S ; i n packages, 
mnrliprfH bale's ‘and 
hutkv envelopes. 
Hokbng Snapshots to 
albums, slidf’ paptT, 
labels to bottles and 
boxes, etc, 



Made of 
iiea v ywe i gh t cel loph a nc— 
strong, thin and flexible* 

Practically invisible 
when applied* Many 
handy Uses in home, office 
and workshop* 



At Stationery, Drug, Hardware, 
Department and 5 & ioe Stores 
. . or mail eoupon 
[ ' tili tv Dispenser 
with j~- inch roll... 



oc Stores 

25 * 



SCOTCH TAPE— 7^1 FOREST S E‘. 

DEPT. PVISO, SAINT Pi l L, MINS. 

Pleat-c veofl m- 1!>i> null ruSt nf Sroich Tape in l he 

UtiHti iJi-jh- II- 1 -r. it,f v, 1 1 1 1 ■ | ; [ clli-hjM- 25 L-*ilta, 
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CH you will send stamped, self-addressed 
envelope to our Bureau of Information* 
you will be given the name and address 
of the manufacturer of or dealer in any 
article described in this magazine. 
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f.jVy '' r ij ...... .......... 
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The Era of Plastics 

( Continued from C&loroto Section) 






la tors also are made from the many plastics 
suitable for those purposes. 

A recently developed plastic is sand- 
wiched between two layers of plate glass to 
produce the high- test laminated safety 
glass being used in 1040 cars. The plastic, 
when struck, will give instead of remain- 
ing rigid, introducing a new degree of 
safety for windshields and side windows. 

Acrylic resins, such as Acryloid, Crys- 
talite and Plexiglas, are employed by the 
airplane industry in sheet form for land- 
ing-light covers, cockpit enclosures, wind- 
shields and windows and gun turrets, 
because of their light weight, weather re- 
sistance and clarity — an important factor 
from the standpoint of visibility. Recently 
these resins have entered into the making 
of lenses, dentures, highway reflectors, 
signs and displays. Methyl methacrylate, 
probably the closest approach to organic 
glass, has optical properties that make it 
suitable for spectacle lenses, camera lenses, 
magnifying glasses and protective goggles. 
The material has been found useful for 
making dentures that may be colored to 
simulate the color of the mouth tissues. In 
the sign Industry, designers obtain novel 
effects by heating and shaping sheets or 
bars and then lighting from one edge. The 
light entering one edge will leave the op- 
posite side almost undiminished, even 
though the material he bent or sandblast- 
ed. Surfaces of letters in a sign stand out 
in glowing relief when they have been 
sandblasted. Lucite, a du Pont product, 
serves the purposes of both acrylic res m 
plastics and methyl methacrylate. 

In the chemical plastics field, cellulose 
nitrate plastics are the oldest. The Cellu- 
loid collar, easily cleaned by washing, was 
a familiar sight around the turn of the cen- 
tury, but before Celluloid came Parkesine, 
a material formed from nitrocellulose and 
camphor, the essential ingredients of Cel- 
luloid. It was invented in 1S55 by Alex- 
ander Parkes. However, scientists recog- 
nize John Wesley Hyatt, who developed 
Celluloid, as the real inventor of cellulose 
nitrate plastic — therefore “the father of 
the plastics Industry " 

Today cellulose nitrate plastics, in a more 
highly developed form, find favor because 
[if their toughness, water resistance and 
clarity, which, permit many beautful color 
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effects, and they are the bases for fountain 
pens, toothbrush handles, unbreakable 
watch crystals, scuffless shoe heels, piano 
keys, drawing instruments, clock dials, 
bathroom fixtures, eyeshades, golf club 
parts, and toys. In this family are Pyralin, 
Amerith, Monsanto cellulose nitrate and, 
of course. Celluloid. 

Also in the cellulose family are the ace- 
tate plastics, which have cellulose, pro- 
duced from cotton Enters, as their common 
base. Like the cellulose nitrates, they are 
thermoplastic — softened by application of 
heat and hardened by cooling. Rugged, 
durable articles can be molded or formed 
with relatively thin sections and thus are 
almost ideal for use in the automobile in 
the form of steering wheels, control knobs, 
radio grilles, horn buttons and compart- 
ment doors. Among the unusual applica- 
tions of these plastics, which are known as 
Tenite, Plastacele cellulose acetate plastic, 
Lumarith, Bak elite cellulose acetate and 
Monsanto cellulose acetate, are: storm 
enclosures with cellulose acetate windows 
which can be attached to door screens 
without removing the screen; hotbed 
frames, storm sash and solarium enclosures 
with acetate film in place of glass, and 
molded duck pins that outlast wood in 
bowling. Lamp shades, watch crystals, 
fountain pens, mechanical pencils, combs, 
toilet articles, costume jewelry and many 
other articles also are produced from these 
plastics. Cellulose acetate butyrate, Tentte 
II , is used in the same manner for manu- 
facturing transparent sheeting, lacquers 
and coating solutions, including airplane 
dopes, and it can. be employed in the man- 
ufacture of auto taillight lenses, emblems, 
thermometer casings, fishing reel ends and 
handles, ferrules for rods, artificial bait 
and ffy boxes. 

Next to the plastics made from coal, air 
and water, perhaps those appealing most 
to the imagination are the caseinS j which 
are made from milk and processed in a 
large range of opaque and translucent col- 
ors, as well as with many mottled effects. 
They can be sawed, ground, cut, turned 
and carved without difficulty and a fine 
lasting polish can be applied. Research is 
under way for utilization of proteins from 
sources other than milk, such as soybeans 

f Continued. to png** 130A) 
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ONLY FOUR THINGS 
CAN HAPPEN TO ANY SPARK PLUG 

and AC has the Cure for them all 



DIRT 

The most common cause of 
spark plug trouble, If the 
deposit is black, it's carbon 
or soot. If it's red, white, 




fused, or blistered, it's oxide, 
—a residue of combustion. 



Tfie Cure 

is 2 Thorough rleamug (5c a plug) 
in the: special machine developed 
by AC enfti neeti. You will find 
Fhii machine id Service at mure 
chan 70.000 Re p i h ec- n.- d AC Clean* 
ins Stations. There's one near 
you, (Cleaning and remapping ate 
needed every ■COtJ-O mites.) 



WEAR 

It is reasonable to expect 
about 10,000 miles of eco- 
nomical service from any 
standard make of plug. 




Hie Cure 

A new plug, or a set nf new jplug5< 
You'd be sure uf full satisfaction 
if those new plugs are AC Quality' 
Spark Plugs,. 



WRONG GAP 

Wear causes this condition. 
Sometimes, gaps widen too 

siL. 

m 

quickly. This indicates that 
the plug iq use cools too 
slowly, or is of the wrong 
type. 

The Cure 

far normal wear — gap adjustment 
with rhe special AC mots used by 
Kegi Stated AC Cleaning Stations, 
Accuracy 1 is assured by the special 
to u nd wj re pa uge, which correct! y 
measures concave gaps. The rare 
for abnormal ti'fdr is a new plug 
of correct type and temperature 
range. Better make it an AC- 




BREAKAGE 

Breakage of the upper in- 
sulator is always the result 
of a blow, as when a wrench 
slips. A broken lower in- 
sulator results from an 
attempt to adjust the gap by 
bending the center wire; or 
from use of a plug which 
cools too slowly, or is of the 
wrong type, 

The Cure is a new plug. 





For More 
Than 31 Years 
The Quality 
Spark Plug 

/[£ Standard equipment 
on America's finest 
cars* trucks, buses, 
tractors, and engines, 
AC’s assure you of best 
engine performance. 




Replace worn plugs with New AC T $ for Better Performance 
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and corn. Buttons, buckles, beads, game 
counters, novelties and trimming accesso- 
ries are made from these plastics. 

Phenolic resins, which depend for their 
origin upon synthetic substances made 
from coal or other organic raw materials, 
may be cast or molded. The cast resins 
offer unusual ranges in translucency, 
transparency and opacity, and a wide vari- 
ety of shades and hues, both in plain colors 
and in mottled effects, can be achieved 
through the addition of dyes and pigments. 
Fine costume jewelry is manufactured by 
machining cast resins into intricate forms, 
and polishing; chessmen are carved from 
rods of the material, and articles such as 
lamp bases, tableware handles, book ends, 
clock cases, desk sets, brush backs, fixtures 
for interior lighting and advertising signs, 
ere produced. Two of the plastics in this 
family are Catalan, and Frystal, the former 
cast from pure liquid resins and the latter 
a water-clear material that has the sparkle 
of a perfect gem and is furnished in a large 
selection of delicately transparent pastel 
shades. Catalin is being used to replace 
costly semi-precious stones, duplicating 
the appearance of coral, rose quartz, am- 
ber, jade, jet, tortoise shell, onyx and ivory. 

Bakelite is almost a household word, so 
widely has it been used. It is a molded 
phenolic resin. Cured phenolic resins de- 
velop great strength and hardness; resist 
heat, water, acids ^nd mild alkalies and 
organic solvents; electrical properties are 
good; and they will shrink around metal 
inserts after molding and hold them tight- 
ly, Automotive parts, electrical insulation, 
camera cases, telephone equipment, hous- 
ings and a large number of other applica- 
tions are possible in this field, which is 
made up of plasties bearing the names of 
Durez, Durite, Indur, Resinox and Texto- 
lite, in addition to Bakelitc, Micarta, which 
is closely akin to these plastics, is a dense, 
laminated material formed by action of 
heat and tremendous pressure on a num- 
ber of layers of paper, or doth impregnat- 
ed with synthetic resin. Pressures varying 
from 1,500 to 6,000 pounds per square inch 
are employed. In the case of simple white 
sheets, such as those from which table tops 
and bathroom wall panels ore made, this 
pressure totals 7,500,000 pounds, equal to 
that exerted by the flatirons of 2,500,000 
housewives. Bearings made of Micarta cart 
be lubricated with water, instead of oil. 



Urea resins, introduced commercially in 
this country in 1929, and known as Beetle, 
Plaskon and Bakelite Urea, are employed 
in moldabie powder form and as a water- 
soluble resin to treat paper, cloth and wood 
veneer for laminating; to manufacture 
baking enamels and surface coatings; to 
treat textiles to render thorn crashproof, 
water repellent and more serviceable. 
Vinyl acetals are used in manufacturing 
the interlayer for safety glass. 

Vinyl ester resins include; polyvinyl ace- 
tate, which is widely used as an adhesive 
in food cartons and drinking cups and for 
laminating Cellophane cellulose film and 
cellulose acetate; polyvinyl chloride which 
has excellent water and chemical resist- 
ance and which Is used to impregnate silk 
for use in raincoats, tobacco pouches and 
the like; and vinyl chloride vinyl acetate 
copolymer, which is a thermoplastic resin 
of great versatility, combining the best 
properties of the other turn into a single 
material. It is useful as a material for di- 
rect sound recordings, and sheets of it are 
going into many fields, such as the manu- 
facture of drawing instruments radio dials 
cosmetics containers and storage batteries. 

Calendered sheets of Vinylite plasticized 
resins, with many of the- 
leather and rubber, have been developed. 
The new materials are flexible to the point 
of withstanding folding and repeated flex- 
ing; therefore may be used in manufactur- 
ing men’s belts, wristwatch straps, gar- 
ters and similar articles. 

When commercial Polystyrene was in- 
troduced in this country a short lime ago, 
the plastics industry acquired a material 
with excellent electrical properties, crystal 
clarity, low specific gravity and other ad- 
vantages, A great improvement In the 
packaging of mineral acids resulted from 
using Polystyrene molded closures which 
are highly resistant to high acid concentra- 
tions. The material also has good resist- 
ance to alkalies and hydrofluoric acid and 
therefore can be employed in the form of 
containers, substituting for glass which Is 
attacked by both chemicals, 

With plastics invading one field after 
another, we seem to be emerging into what 
might be called i4 The Plastics Age.” 

CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 
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to start 



"LIGHTNING STREAKED 

across the sky ahead 
of us, as the ear in 
which my baby and I 
were rid i ng stalled on 
£1 (JfKnliitn nriflc I ifi- 

abie 

tor, 1 let the 
back into the center 
of a dry river bed. 



.HE NEAREST RANCH 
] AS MILES AWAY. Hlilp- 

jS in the storm, we pre- 
.red for the long wait 
it it morning, Then 
1 ominous roar rose 
#er the peals of thun- 
I knew the sound, 
mountainous torrent 
(cashed by a cloud' 
uirst, was hurtling lo- 
rd os, 1 acted quickly. 








"WITH THE BABY IN MY ARMS, and, aided by my flashlight. I scrambled through 
the boulders of the river bed to safety. Without that flashlight— and its de- 
pendable batteries— we would have perished. Thank you a thousand times for 
'Eveready* jrcsb dated batteries. They do not Jail! w „ y ** 

{Signed) W*** i-wmvtrtrf 

The iLvtd "Eveready" it a rc&stered irdde-itiitrl of National Cnrbvn Co., Inc. 



FRESH BATTERIES LAST LONGER...^** jjfc DATE-LlH^ 



EXTR* 
LONG " 
BATTI 

* 



NATIONAL CARSON' COMPANY, INC., 30 IAST 4 2nd STRfEt* NEW YORK, N„Y. 

i ait iij l n nut Carbide |Tf^ *utd Cttri/t/N C<n ImmliQtt 
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Gt[ (he £ I Ifill.l. csl building il yonr&rLff 

There's a lot of he-man thrill in a ihriri > 0 vt 
radio of your own, Cot (he biggrtf thrill Lj 
fulling tbi* magit Voice-of-the- World to- 
gethcr YOURSL'LF. Our new FREE radio 
catalog No. SO feature* a wide *rl*t(Son of 
Build ii-Yoilrwlf kits, and items designed to 
make that thrill come true. Bui. that's not ail. 
This big litS page hcujlc also contain* thou- 
sand* of other item* <— ruhrl, netUGriti — 
everything yuii need in radio. And at real 
money saving price*. DWt miss Iff 



WORLD S FINEST RADIO 
CATALOG FREE! 



H'fay wait? JTrj -\n net' to 5«rt on cwnrliing 
you nerd in r ad to. This €alatof> points she 
way. jWilif tike coupon for you r FREE copy 



1 AFAYETTE 



linin' H?l#t*ivion tor. 

Dept. 71 "100 Siiih Arf,, New York. 

Ruth FREE 1940 Radio Catalog. 



New 1 td-hk h. r. 

tnr sutiM aYenue 
CHICAGO, ILL. 

Wl W JACK iO N IL^a. 

AH.AHTA, Cm. 

W Pt AC-Mli E£ iTtCtF 

(eiw, mass. 

item, n. r, 

H|WA1«. H. J. 

JAMAICA, L. I, 



Nome r . . . 
Addreit . . , 

| City...-, 

fmmm\ 



m*ii p*phi 



Stole . 



PASTE COUPON ON PIWHT PO5TC4P0 



A PAINT SPRAY YOU 
CAN AFFORD TO OWN 




BETTER FINISHES IN LESS TIME 

Von can get professional results with all kinds 
of finishes with this Roche ' DS' 1 Outfit. Saves 
time and paint in finishing everything from 
small parts to whole rooms. Complete, ready 
fo use , . * $26,95. Without the motor . „ * $19.95. 
See it al your Dealer's or SEND FQH ILLUS- 
TRATED BOOKLET. 



BISKS MFG, 
Please send 

fJ D5‘ J Oullil 


CO., Sill Carroll Chin** Dept. CMO 

me your booklet describing tha Roche 
and other law-cosl paint sprays. 
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"Wobbling” Radio Wave 

{ Continued from page 71 B) 



proximate range of ISO miles, the loftier 
the transmitting antenna the greater the 
distance the signals reach. Fans eager for 
long-distance reception are in the minor- 
ity t however, so this is unimportant in 
contrast to (.he almost universal desire for 
static-free high-quality reception. 

One hope that PM holds out to station 
operators is that it no longer may be nec- 
essary to use telephone wires for carrying 
chain programs from one city to another 
for rebroadcast, Tests indicate that FM 
programs can be transmitted by radio from 
one station to another and then rebroad- 
cast by the second station without appre- 
ciable loss of quality. In January of this 
year — just exactly seventeen years aftei 
the first amplitude modulation network 
program went on the air — FM was used in 
a relay connecting five stations in five 
states. The broadcast originated at 
W2XAG* Yonkers, N t Y,, operated by C. R, 
Runyon, and was flashed to W2XMN, key 
transmitter operated by Prof, Edwin H. 
Armstrong, inventor of the frequency 
modulation system, at Alpine, M. J. From 
the lofty antenna of the Armstrong station* 
the music and words were relayed in turn 
io W1XPW, Meriden, Conn., WIXOJ, Pax- 
ton* Mass., and W1XOY at Mount Wash- 
ington. The last station broadcast by ordi- 
nary methods to a receiving outpost of the 
Yankee Network at Winchester, Mass., 
from where it was sent by telephone wire 
to the networks headquarters in Boston 
and thence relayed by wire back to Yon- 
kers. The test w as regarded as highly suc- 
cessful, Boston observers reporting unusu- 
ally fine tonal quality and operators at 
Mount Washington describing the program 
as being received as clearly as IE sent from 
next door, No wires were used in the 
broadcast from Yonkers to Mount Wash- 



ington. The Yankee Network, the head of 
which is Jo hn She pard ILL .has pioneered 
in FM radio, cooperating closely with Pro- 
fessor Armstrong in developing the system. 

In the future* even for FM, lie many 
other possibilities. Professor Armstrong 
says- “When and if there is a television 
chain it will be done with frequency mod- 
ulation.” The technical principles are the 
same in frequency modulation as in tele- 

( Continued to page 1 3 4 A | 
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YOU, TOO, CAN HAVE A PROFITABLE 
BUSINESS OF YOUR OWN... 



Our fret; plans show you how to build ji suc- 
cessful business of your own shnrp^nitic lawn- 
mowers. Most in r n c i arn up to $25 il week, even 
in spate lime. Howard H el leu. M s tin,, writes, 
"I sharpened 745 hi wn mowers. sold GO used 
mowers and gfossdtl $ 1 1 00.00 from April 5 to 
Sept. 15. 11 Roy !■', Stier, Wise., writes, "I paid 
for my Meal .Sharpener in exactly 35 days," 
Like maid ■:% the Ideal Lawn mower Sharpener 
makes old,, dull, badly worn mowers cut like 
new. Simply sed the mower in the Ideal, make 
a few simple adjustments and the machine does 
the rest. Shu r pen s any mower I o j x j r Fee t ed pc 
in 15 to 2ti minutes — usual charge $1.00 to 
11,50. Attach to light socket, Start in your 
basement or Ktirugu. Work spare time or full 
time. Attachments for grinding skates, grass 
shears, hedge shears, sickles, scythes and axes, 
FREE FATA LOG tells complete story. 

THE FATE-ROOT-HEATH CO* 

540 Sell Street Plymouth, Ohio 



• EARN MONEY • 

WITH THE WONDER VISE 

II’? plejusanl, profl [□TiIl - irccrk. Jfo OKp^rJ . 
i-m’f' *r *kUl ITM| 1 JI«*.I. KJI?y t.) 1 1 -] l*IL Full II: V 
«f PIJtD n [I'M! ftlr^a ing tooli, Cut 

and Fi t ■ k Fitpiny*,. Kvriy llrm TasTi Liunlity. 

W. A, BICKEL & CO. 

1 J 7 N, Marlon, Dept. A- 50 , Oak Park, lit. 



A whole tool shop in your 
hand — finest T fastest,, most 
powerful tool for its weight, 
12 oz* Full of thrills for everyone. 

Uses 300 accessories to 
idee \ grind i drill, polish, ctlt, 
carve,. rout, saw, sand, 
sharpen, engrave, etc. 
25,000 r.p.m. Plugs 
in any socket. 

Make gifta. prizes, things for 
ihip, tr sift. 



Universal 
E Tractor 

Vffll plow, rilif, CtrUtvale. mart, tuq], tip 
belt work. fiir about 33c a day. S;ifg 
I nnjlaH' 'free I<h'.£t Ilf. New plaw lilt, new 
reverie. Hundreds u^ri. Save by buyiN) 
. Itarn iKiakHC, Tvn. weeks Erjul. FJlKE 
catatu;;. Wrilc today. 

PIONEER MFC. COMPANY 
Dept, v so writ him. wti. 



Saves S MAND « > 

Hours ( "obbies 

f Scale drawing 
nf | plans sf 50 |»- 

I clftallrtg ne« 
u j \ profacts. Send! 

11(3110 \ 2&e lor Port- 

. _ . . V , 4 |S * #* / _ 

Work the home or to sell 

~ plane or bouse models, costume 

Jewelry, figurines., those new engraved glass book ends, 
_ mirrors, trays, etc., from finy metal, ahoy, 
plastic, glass or wood. 

ORDER OH 10 DAYS' MONEY-BACK TRIAL 

I DeLuse Model H&ndee fill us tinted ) with 6 
| ,,VM Accesso-rica, $13.50. Standard Model, 13^000 
B ' Tm Pj m ‘ ' wtt k 3 .Accessories, $10.75, 

FREE— 64 -PAGE CATALOG 

Complete Lniormatian on Handcc Products and 
jKAtli t : Lr wuL- application in crafts work and ia- 
u ulr y till over the world, 

■ CHICAGO WHEEL * MFG, CO* 

Rft|r j(* MM 1 ' -Ml IDS X Ahardsin &L, Chicago, III. 



BUILDARC^EIDER 



FMMOLD > 
GENEftATOB . 



Wf SHOW YOU HOW 

Fur light nr heavy work 7r>-^Ofj 
ft tii [.«, 35tbriun complete PLANS. 

too nthw jFenrmbrnr rhang(*s, 

LEJAY MFG. r 1347 LeJay Bldg* 
M Inn {'sports Mi nil* 



TURN SIGNAL ' 

FLASHES from REAR W1KD0W — DASH Control 

■ A t* iif n A whirhiidEi seller. Iiracrs buy cm flash thifugnitrs- 
Mllt HIS tl4a, Uralen buy 13 r l> 1 lS. Your profit en-irk'Op &f 
It W fall I V high ** art**,. Stifififsi OtiJiiatlori of year. Bush mmti 
quick for tacts mid DetMIUtfator sample pUb, All Free! ItilSlL 

WATCH MY TURH SIGNAL CO, DqLUHtt.WiJifl lids.. Dm Moines, 1m 



I’M GLAD I BOUGHT AN IDEAL 
LAWNMOWER SHARPENER AND WENT 
INTO BUSINESS FOR MYSELF . . . 



MAY, 1940 
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■ i.iivvctTuJ n.uji' 

LUI UJ J> V. herd Dtil Hi* HLUtiL-y > U«i4;»iuvui- 
font In IrnplJi. Multiple lerui system. H-lS nsm. L«n&- 5 ucudi^, 

1?1 ractltHi* meluilitcl lur LLwtup fn* A ro lit [fund -i k-i» DUimunH. Ami-r* 
U'uig litiide. 1 r mm|iL r-iii^mi-iiL iitifu V, e liny the j>n khi iffe, OnSy 

BBOWNWOPe CO.I Dept, A 5. S W 3;TtH if.. N*W Y&rfc H N. ¥. 



FllLljJbAit JlI#— fcirp lype^TrithULjn MdWWra #L * 1QW PHJCEJ 

Tdl kkdi, can, ti*iSirt [Jispf. bomM, tic. CcatpilM Wllh 5pwtnmcml 
TwjpUlifliil taf odor bails. It ycur dt-alrr cin'5 sujqil j pt^il JIJS 
end w pay Ta^l^Wfi bivt imefftnU. butwlLlhreiioli «!ai.!;sbed Ilftnc. 

jmn sure k co., 5 * 3 s. w. Fiji* st., t, r n**i. 0 ™ T * a 
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COMPLETE SELECTIONS 
GUARANTEED QUALITY 

Our I Rad ** 1 Ptfrt« 



Alt tending 
All anii.ird 



MdiI camping fLoct. 
hyamis- si lowest prieei 
[1 r< h ud>" J> iMplsriL 

P. A. EQUIPMENT 

WtipiirjjU' HflplJttcrs III comnieti SJ.'-- 
ti.'iiiH trJth miy drslrcd 3.1 nur tuneiilt if 
KPe-Jikcr*,. Iit-irn. tinfRu ami mtn - 
plfflies, Erexf'l'h Ing frnm !> U> 1'Mi 
Hiatts. Prices tJmt s-sitb naqtiey fur you, 

RADIO KITS 

Snnd fiir our Hat of radii 1 Hit? FITER. 
(I'uniltirit tit every dctilE. K(t*y tu 
understood. 



MAIL THIS COUPON TODAY 



The RADOLEK Co. 

601 W* Randolph St., Chicago, Pepi, PM-41 

Send l W Raetolett Radio iYofil Guide and complete fist 

of radio kiE& FREE, 



Name— — — — — 



1 Address — 

jj EspeTimenior?— Dealer?-,— Serviceman? — Amateur?— 



EASY TO BUILD kayaks 

IN & OUTBOARDS 



r'cimnii'ti* cut-to-Fii 
aticd" Home 



Prt#Tu.*p 

fill 111*0 Model 



lOntiblc Prot- 

A3AeiuUlY Klts h No 
F/.< prripni’p N'efEfiSJiry. Dtldlfif 
iniiwif fieri I:)SirlJi 5 hiris.. ;-:iVr' 
Miint'1 — 1 Ml I Id Vniir < Mv n — 1001 

Satisfied builders, E^fin-I l CJc 
COMPLETE C A t fl L 0 C Illust rat I11 l; 



KAYAK BOAT CO. 

1 S*P East 1 2 51 Sf, T Y Grk 

"A merit®' *Otdat K fly at Factory'' 



60 POWER TELESCOPE . . . SO 1 9 

VARIABLE EYEPIECE SK- »X— 60X M — - 

N P 1AI V T h r ■ ■ ■ i rlirliieat'U'S in till*. 1 tfiffpreiat t’lj'J i nf i< at. on* . 20 
L. II i mui.'i* f'»r Ltlira-btil 'll «IS1 ••£•.•- villi 40 itnl CO JUT 

‘■sui lu: et l-j ri i;u . Anaianifc-J to UrLnf ■!• rtvil tibj,rc-ts. 

[■evjilt’. itvnrlA eve i ■ rs, fehlf'S. FfVWJl. Ptarn, 

- ilO L Lull' a as 



Fit* 



NEURITIS 



11 dim Pam 
in hw Mimites 

Bjc£ 

To relieve the torturing pain of Kcuritig, Rhctimattem* 
Keunaleia or Lumbajja in n few minutesii,, get Nt'RfTO* the 
fine fonnulii + used by thnusanda. No opiates. Does the wor 
quickly— must relievo cruel psiin to your siuisfact ion in at 
minutes— or yoqr money back. Don't suffer. Clin tli ia nd 
us ll reminder to ask your druggist for NURlTO tcjd^iy. 



(Continued Irvm pa^e )32A> 

Thus, television may ride 



vision, in us, television may nae the 
wings of FM signals from one station to 
another instead of being carried on a high- 
ly expensive cable or other means, 

FM signals sometime may be employed 
for operating a 100 -words-a -minute radio 
typewriter, being broadcast simultaneous- 
ly on the same channel with a static-free 
program without interference* This could 
be accomplished by multiplexing an FM 
channel, with a wave length of about seven 
meters, thus adding two channels instead 
of one to the familiar broadcasting service. 
Facsimile or radiophotos or stereophonic 
sound might be transmitted at the same 
time with a regular program. Stereophonic 
sound means that what is happening on an 
orchestra platform or a dramatic stage can 
be projected into your home with sound 
perspective, enabling you to follow an ac- 
tor— by the sounds^as he walks across the 
stage, or to distinguish, whether the drums 
are on one side of the orchestra and some 
particular instrument on the other. 

While experts agree that FM radio is 
technically practical and that it really 
works, no one ventures to predict just how 
long the transition period — from amplitude 
modulation to FM — will require. For some 
listeners FM is already here; for the great 
majority, it may not he available for one, 
two or perhaps five years. 

" 2o- 
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tng Slot Ends Peril of Spins 
and Makes Flying Safer 

Spins and dives that have been respon- 
sible for a large percentage of airplane ac- 
cidents may be eliminated by a simple 
method discovered by Dr. E, A. Stalker, 
head of the department of aeronautical en- 
gin ee ring at the University of Michigan, 
.nJ'Dead air TP accumulating on top of the 
Amjhrfe wine has long been recognized as the cause 
«^of the loss of lift which precipitated fatal 
“ ftfa. To get rid of this dead air Dr. Stalker 
devised a slot running lengthwise along 
the top of the wing; the dead air is sucked 
to this slot and then blown out through 
short slots in the wing tip. The result is 
that a plane which formerly had to land at 
eighty miles an hour can land at forty, and 
since wings no longer need be large for 
safe landing and takeoff, smaller wings 
will permit considerable increase in speed 
of flight. 
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POPULAR MECHANICS 



»vn. 




TOO TOOLS Ih ONE 



ilnii:]-. e -! 1 1 1 ■ J-barpcnit, drills, eneTOTCk, i^c, 
"- ■ '.i 1 ■ tl.'M'v i v i l eoisi. Ilifidit-t IdciL ju IIdeullp or 
filjofk . . k usp it -dully.. Kini( tool is used on 
I u s JOD« In fanortalb 

m/FO At jinn ppm r rmb sp.--r-.i 

UVCLFI ig.UUU B.r.ni, ^ht*.. firmr worli. 

If a*- o(I-k“i’s fOll-hEfaU'rl . bc-;Lriri 1 : 

IjnliimiMJ ftriiwlsiru . 1 10 X , 

iac-ho. wo del i woto. 

TOOL VfUll ehtick, l V' i-n!|i .. 

only sy.Ha. MASTER MODEL 

2 . a7.i>00 riP,m„ Hwvlfr, 



Automotic Equipment 
Mokes Experience 
Unnecessary! EASY 
AS PAINTING! 



* A Business 
of Your Own 
*»*Platinq j 
Gold, Silver I 
Copper, Nickel! 



PROJECT 

BOOK 

Biff 2J-Hft[VP 

luNal! Ji 1 1' i WS 

hnw tn yn.ifc-e 
-SI p Iji ,h 5 I h- 
fina-liWlfl.. SX-riE 
jin*t pai ri far 

only $ 1 . 



~ NEW FIELD 
am ... NEW 
i :6P\ PATENTED 
i SYSTEM! 



ihoo'ei. ELECTROGRAF 

“ Wfl4*i wuHy flo lh» linT-dr?" r-i.rrj.h 4ir train, PiwP- 

\ / r tlrnlv i4*fltKfl*n y+nJ? tftulH, |iruE£t ,t* ■E-nbiu't thrift 

~“ m ~/ AbPiluleljF |rff:=in h^iL. 1-lAfj iiiPif-w I r • . 

~ ~ »ftyCr.-ie B-iifi ujwnEi'. Pjij m fut il_wr:ll. \ MiiM'i HiiMfT. 

])1QQ OrtfEf yours today ^-'Itiree to 53.M P.P. fa aptwls 

I If M. IJ. or 1 liei:t nrdcr. ** i..i> l-h-i-.. i 

AGENTS: B'1.10 r- J.-.V fur inii | t>i|-o*I.i..mi.. 

POSTPAF0 NATIONAL LABOR ATONIES, PwlSjnd, Oft 



f Plow 
JT Seed 

f Cultivate 
'Mow. Haul. 
Belt Work 



I-.- : 1 1 . i ■ S r-. d<K.-- 

tors, rif'Tkl!^ ttj. auioisis,. ca.' 
dealers and mratt all sfweownerg.. 

h IT BIG PROFITS FIRST DAY! 

starts you — theti ear nr mbs conic fast, Warner now makes possi’ 
l>Lf reptatinjif of worn articles at a profiL, * ► an untouched field! 
Tola] capacity SlZ.OQQ volume per year — year ajltr year/ 

AMAZING 2-MINUTE DEMONSTRATION 

Draws Big Crowds and Gats the Business m for details of 

self -selling money-makinjt: plan and earnin# records of pres- 
ent operators. Learn how you can Qualify for Exclusive Fran- 
chise, Get started right away in this profitable field. WRITE 
Mjpvn^ TODAY, jf&t say: ‘ ‘Send ful I d e la its on dd ,T J J 

MMAH WARNER ELECTRir COMPANY, fflWJjl 



W ..a . - ■ - t RwarM JS 1 LI LiuHUS iftthtai* ,*L|. 

S E-.n a i I 1 1 / derne by 1 n \ liVwLnjr l.o.rnv' s New 
KSmiiflftcd plum. >i<.s tF-fle^nUNi-ICial 

Nn cl u trltl Su.tabre fjr KitlewuJI* 4 
J j 1 - ■ Hoi-t^Ic** ulifH-LrlcaJ rUn-rat him j r, 

r-.'H.H I iy put IrliftrlhtT iand L’-ikr-n, j'jir-e Jrf 
ci r At bsjtH^L th irsy tills' flou.'hlo M / 
plfftstui't uf rrun kins apt], nxLtjj; 
tills tMiruiJiLlnEinl Irf'.Tnv Ffertric jWl 
ris tiofcrt Send 25e azsii ffet Ayj^. % 

b uirLt 1 ' E , in res. y ij*f 

LcJsif MF^t, 1 747 LeJfljr Bldg,, Hieneapfllij, Minn, 



SEND FOi» FDTC CATALOG. bdudWi (.liipiia, 

*L. .. ninl 11 is.ni InS bilw Unll tli*i t .si ■. ■ i w..,»l hj fil#>-- 
Lilrtlv. Ffw i-ilLlIh-r liMw t'hwILnr W'mii Jliirninr. J -, y rr, T- 
111 1 -by. i^hr.iS J 11 * n .. i|.J SI. ::il - 1 .ji Sr 1- ij, A Ipa aijpp.l*r^, 

HOME fOUNDKr MFC. CO. 

Ut.pl- p.l, 3 174, FIFTH AVE.. CHI C. h CD, I LI- 



SP A RE TIME MONEY 



TliiTr'e ji lilff 'Jfnuir 
ynu Tin iruiiiP wiili 
Ifbim 1* fiialf t j'sCvnii 
1 .vLi L ulIIIH iMflcciluv 
ull IniLE.iruc’ilrtii!!;. o’jj 
in' ul bluj'Li nr urrlt 



Makt‘s marvelous movies at everybody’s price 

cin£-kodak eight 

See it at your dealer’s 



H ew trailer builders’ guide and catalog 

r WOULD' i B E 5T LINE OF TRAILER AXLES-. 

L ■* Mr HR 1 HITCHES and PAHTS tj,-lLHlirjr New Uui.1 rr..l 

J n ^ 1 n. iler DfnW Bar r* iiLnv ,tt.-..'lii^i i(i taLJ' laLfl 111 : 11 ;, 1 

y inetu:htm*i roller ■rariiine'bl'je i.rm in lt. I viiQe 

n lUs TPUA v l o K TiHU N E W C\ TaIjQU . 

Hfl.MA.Tf ft BLOW TOOL COMFANY, DEPT. 105, WflUS fl|l, Wlft, 



|.A,*WE£TCO.T"i.' ' ain j; hsmtoo, JU, T, 



STANDARD GARDEN TRACTORS 



BUILD 

THIS 



ELEiL^aoTER 



ILtCTRIC WOOD CARVING 






Here's Harold Hunt’s new 1940 catalog! 

1S6 pages; Latest, UP-TO-DATE 
IDEAS for experts and - — - * 

SPECIAL BARGAINS in rare wo 

machines, and alt kmdy of supplier— 

EVERY WOODWORKER NEEDS this 
new catalog. Send onty 10c— now— to 

CRAFTSMAN'S WOOD SERVICE CO., 2729 S. Mary St, Div, 3J7S, Chicago 
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135 A 








Get 

FREE 
Book & Pin 



Scouts. Oversized Ball Bearings 
for SPEED- -TRIPLE-TREAD 
Wheels have 3 LIVES. 

Get Your CLUB PIN and 
FREE Booklet of GAMES 

Quick, order ''CHICAGO'S" from 
your dealer. Mall ''CHICAGO" 
trademark ■ cut from wrapper i 
with 10c for CLUB PIN and FREE 
Booklet. If dealer can’t supply, 
we'll ship Reg. $2,25 PLYING 
SCOUTS at Reduced Price of si, 79 
postpaid. Order NOW I 

CHICAGO ROLLER SKATE 




1414 



Quality Roller Skates for 97 Venr-s. 

West Lafc* Str+*t ChSt.ga, 



Make Your Own! 

FLUORESCENT LAMPS 

We furnish all material Inf 2i Enrli SO Will t*JUl> — ft.pau.il full r flnbhed. 
read}' Id MrPinble, all raHa eompt^le for $.3.00, last mid UMl Im-Ul — 
eiLfpl I ml It which jmu I my lot alb* ter h-itely Ln abler lug. M:lcIi- In mos 
[m-ik lure ten chupic llthm you can ftuy llvf raw material. AIL jdu noetl is 
cable and icmv ilUPfr. Start a busteeis aF y&ur own. b‘ul] nr Ajiare 
lime. Order today. lie Srst In tout ram utun 1 1 J r . 

Fluorescent Electric Co h \m H. dearborn Chicago 



FIRE EXTINGUISHER ontu $ 2 -^ 




yrc.<y;ure pump— full pint — nw-L^jparatlnr— cm aervjf tOE— 
a I « i, ■.:> j*#aii.y — for tkhtim, boDii, Etors'h ainj cars, if your 
cl filler hIcm-s nuL Corociu. M-nd S^.OO, Wfl puy pcitaKti. 

Sonif lurrlhii? npen Jur Biilfaun-en., 

Coronado Mfg. Co., 500 R obert 51 . , S*. Pawl, Minn . 

ONLY 8< A DAY 



Buys Famous Allstate 
Auto Insurance Policy 

That's alii Only about ftt a day is average Cost of Allstate Auto- 
mobile Insurance Policy in most states. Allstate was organized 
years ajro by Seara, Roebuck and Co. to meet the needs of the 
American ear owner. Your AJ Estate Policy may save you a sub- 
stantia E sum i because in most states, Allstate's rates are cun- 
sidurably luwit than listed manual rales. In a lew states- Allstate 
issues a participating policy at manual rates on which it has 
paid substantia] dividends to pol icy holders. You may take site 
months to pay your premiums. And you enjoy the protection 
with a sound, reliable company, known for its fair policy of 
settling all daunt promptly, and for promptly paying legally 
assessed damages for bodily injury, lows of life and property, in 
accordance with the terms of your policy. Other features: pro* 
lection when you drive cam belonging to others; up to $ 5.00 a 
day reimbursed you for other transportation, up to 30 days;, if 
your car is stolen; Passenger Medical Insurance at slight eitrn 
cotiL (instates where permitted}; full insurance against fire, theft, 
collision, Write today for rates on your automobile. Simply copy 
down from your State License Card all the information about 
your car such as make, year, model, motor number, serial nu ni- 
ter, etc. Send this information today to Allstate Insurance 
Company* 20 N. Wadsvr Uxjve* Desk E - 22 , Chicago, Illinois, 




New ia the time to caah in on the 
growing huildin.tr industry, Make a new 
and better huEldinK material— one that 
cuts build] rt*i costs at every step— the 
kind your builders demand and are 
waiting for. 

We equip you with a Line Production 
Machine — Raw material!; enter at one 
. ml finisbi'd products emerge from the 
other— You make them in mere than 4 1 1 
beautiful colors You operate with [ to 
3 men who produce U volume Helling Up 
to $2QCLftO per day. 




Investigate non. Send for "t Keys to 
Success.” li tells how manufacturers 
already establish t*d are making oui- 
stand ini? progress from modest invest- 
ments. Write tod ay while your terri- 
tory is still open. 

W. E. DUNN MFC. CO. 

SCO W. 24th St. Holland, Mich. 




rS ( 'r«-“d 

tn M«™ lron ' 



J has patented* ‘Dust less, - ' Brush nor 
or; i y sweeps cleaner, but saves ti mcandcurs 
t..!t !.-. turning dm[ into a mosr t iheienc 
f L L- ;fc n I HE compound ft sweep t. Good 

territories open for good workers, \S rite 
today fo: complete /acissndialcsplan that 
starts you out with substantial earnings. 

MILWAUKEE DUSUESS BRUSH CO. 

Dept. PM -50, 5-10 N. USt., Mil *v a u face, Win. 



Build Sensational New CLEVELAND A I RCAR 

Al rt>lAit..pp*p»l|<rr (IrlvM 1131wt.fl r .tau p&Wfcn.'il vJWr , 

Carmi]eu?«<eept unit CA CJI - 3 ™ 

st.ri'i 10c ter complete cat- -^* <l L 

ntt>tf rEs'ftrrShlnj; mcKlt'1 £*p ciini. * ly 

ainVLaac-ii, nils. j;hipi?i, etc. 

CLtVEtflMO MODEL S. SUPPLY CO. INC. 

43BP4t tenia Ctewriaml, Cfitfr. 

BRONZE FOUNDRY Workshops 




Mitke your fl«n esSllfiBS of aluminum , topper, ftromEe, Silver, t'ftMndTy 
5 crs uv ttHnljEti in t livei- tliti Inc-lunlin;; 2iCH> beg. F. Irta&l Fur- 
naces. $13,50. JlD.iMJ, gaJ.fiO. f.oJi- Kaiuaa t’Uy. Free Circular. 

KANSAS CITY SPECIALTIES CO, 
p. O, Box eoii, Dept. P-7 Kansaj City, Mg. 



Big Money foi Workers 

In Home or Shop 



MONEY-MAKING PROJECTS, Col- 

or-s'laKed concrete pottery, garden 
novelties, statuary, gift ware, cemetery 
products, gravestones, tilt?- 1 *, walls, 
floors, etc. Basement waterproofing. 

New-, patented method makes concrete 
pottery without molds, cores or costly 
tools. Use only sand, cement, cheap 
material h. No experience needed. Get 
1 ho facts about tliese new money- 
making project!* NOW, Send 
3e stamp TODAY for booklet, 
eolorplate, details, 

NATIONAL POTTERIES COMPANY 

Dept* 6, 13 W, 26th St. Minneapolis, Minn 





H'Jien fliiicnfian fojndar jVs 
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POPULAR MECHANICS 
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The Doodlebug Comes of Age 



< Confirmed fro m page ?25> 

“Our new forest is sinking* It’ll be a 
swamp in another hour unless you find the 
water leak.” 

The water company sent a radio detec- 
tive who found there was nothing crazy 
about the calk An artificial forest just 
completed for a picture was being flooded 
by water rising through the floor. Within 
a half hour the doodlebug has spotted a 
leak in the main, and the forest was saved. 

Most romantic of the doodlebug s jobs 
is the present attempt to find the long lost 
treasure of Maximilian and Carlotta. Sup- 
posedly smuggled out of Mexico just before 
Maximilian's death, it is a legend in south- 
ern California that the gold and jewels 
were finally buried at the mouth of Ca- 
huenga Pass. The scientific doodlebug has 
indicated a spot at the mouth of the Pass* 
and as a final touch, the cache is believed 
to be under the parking lot of the Holly- 
wood Bowk It may lie under the stage of 
the Bowl itself. Could it he that world fa- 
mous singers and orchestra leaders have 
stood — unknowingly — above the solution 
to one of the greatest treasure mysteries 
of all time? 

One of the doodlebug’s most thrilling 
exploits was in the exploration of the main 
sewer of a large city. It was vitally neces- 
sary to examine the sewer tunnel. How- 
ever, because of poisonous gases, the only 
method of inspection was for a man wear- 
ing a mask and carrying oxygen to float 
down the sewer in a boat, checking the 
walls and taking flashlight pictures. How 
w T as he to communicate with the surface? 
How were the helpers above ground to 
know everything was all right? It obvi- 
ously was a job for the scientific doodle- 
bug. One set was carried above the sower 
tunnel, another in the boat. Through the 
long hours when one of the nameless he- 
roes of the public services risked life in 
touring the noxious tunnel, the doodlebug 
kept him constantly in touch with the 
world above. 

Yes, the doodlebug family has come of 
age* And it bids fair to become one of sci- 
ence’s most trusted instruments. 



CSend stamped, addressed envelope to our 
Bureau of Information for name of maker 
of any device described in this magazine. 




nowit's yom hr as little as $ 127 50 




This year, choose a 4-CYLINDER motor „ . . and 
then* Esher man, you 1 ve got something! Something 
really special, that will add new did 11$, new pleas- 
ure and satisfaction to every mile you travel an the 
water! Your motor will be an Eiinrmle , because 
only Evinrude builds "fours" , , . incomparably the 
smoothest motors on the water! 



And in Evinrude's ne^v Zephyr you 
can have ail the advantages of 4-cy Un- 
der construction compacted into a 
motor of popular size and price. It's 
"sntQOtb as an eight . . „ Jighi as a iutn ,f 
...snaps Into action like pulling a trigger 
. < , speeds effortlessly and endlessly at top 
pair, or drifts softly at a slow trolling glide 
at a twist of the throttle. Co-Piiot Steering. 
Propeller Protection Clutch . . . Ev Jo rude's 
exclusive trouble- proof centrifugal pump 
cool lup . „ , all the features experienced 

fishermen want are yours in the ae^ Zephyr ! 




Prltei F.O.B. Fael-ofy 



4 -CYUNDER 



SEND FDR FREE CATALOGS,,. 

Catalog of Fv-in rude's 9 brilliant 19-40 
models, including 3 light and Icrndy 
"singles" 4 great 11 Fours”, Also Eltu 
catalog of 6 rnodcl'i priced low as 
jZfi.Mi, Boat- and* Motor Selector and 
Boat Directory, all FREE, Write today* 
Or visit your Evinrude dealer* His name 
is listed in your classified telephone 
directory under "Outboard Motors*" 

EVlS'RFDK MATO IIS 

M22 N. 27th St. ♦ Milwaukee, Wis, 

Evjnruda HctCaxn hjC Cuciulll, Ft-beiLara. CunBiIn. 
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IT'S EASY TO GET BIG 
PROFITS WITH HOBART 
ARC WELDING EQUIPMENT 

li«iiij^ of Jjiif ri‘-o 2 1 p.c-ii with 

I ht‘ |[ul>art 4(j.VuJt 1 "• -sH rnj <1 l-hi Oi i 1 ■" Arc 
Welder you cjiil wlart j lain ]inybrtf 
l.ii.'iiiu-. * nr ynmr own , , . u cihalmci:-. 
ini ljbi.i:^utLWMt: At-c wcILUt |ivn i s ■ 

Ihc luv, dkL III lilhliil'V, : i i / 1 li 1 1 r lL pUr-. 
-Mill- O-I' pven ihc rmiHi -l hli'O' W 
n*H Dili' (-1 LJu'.nc mnm'v>mniiL'rwj I ?-■ 
tr;L r- 1' '■ I L ! lull i fi i - i r 1 1 ; 3 f ' j : ; i IS ctfLcn 

man' chilli iTumiM, i,, ishe earn of foe 
r- ns*-i 1 1, iiiuri-thly iinyh-ieialw. Art- vfe?idi i it.' 
la Luiluv'a pratlH HpjmrtUniCy . . ■. 

ilan'l mihS I l g 

fl'i'-mali- Central. This, Ifl nn Important 
r l-.t lu:u you f, r r-r jn n i-v ra ■‘tup-I i i i 
]| fh1iuj-L, It loin ^iiLt ounnii yam* tv i hi - i- 
r i*i j hi uny workinu point, Knviis linn,'. 
If nup i. r nn.il > J iniinai (■*< |Iii. lin'd! C-.if si 
llvHn?r on uvi-rhea il nr «>rici , ali , 'ly'..:'rh 
Enay to Opc-ratr. JTuhrtrL Vfi. UU n. Havi- 
"SI on pi mi'll* 1 Din'ratlnu. Tlilp. mcan-i 
JapLff *t 1*1 1 ri ir— tv Li h the Tit: It! ninrcnr 
fiTF l Vi'iy J-.ll, JhfiliatL J- Ml I mj i| Ifi i'll 
Him anv licit' of ynur mv-.i ran weld 

easily Ahrl wiKNivWnllV. Tin- niv-tiTy 
nml Ulii'eriairtly nl nlJlJilnltiB rcifiFvrl 

vvo LilLiiir furrcEtE ifLltnyii ji|i. rentov^'-!- 
rifJ D -i tiilra C-ti-iU I ly over old sta le 
dA-Yrth w cl darn .. . . -i.-iry I r 

welrifuft H'ith (hr rifts monij rnrl.s . 

An i n mai Id' rf-.'ii c.i.rior- Imik jau luin-rtlr 
ilKllE ’Ai.' M -tt »<irk wLlltuul Insirij; LI if 
arc. 1 '• I'rt- ■ If n ‘ i u rulers land hevw llic-y 
1 r cit aluiiB With H.il.i Hyle Wf Li 1 1 IS ftirti-y 
l ryl'ia LhJp m-tv llciburt, 
"h|«-f«r-l , t|olf' r Tr-htnt.. »i|| sail Iry 
thlfi r-nill fill'd? Il iloirt Wwlilcr Irt yam 1 
own K It' ■ * ■ ri'r :Ul Hoy* Trial in iwoii 
(hJt extn I'ai'ninir.s and hiivlispn »?h- 
lalnrtMc wilfi (his fin firtj veil weldor 
nudcri II dirty for you i ■:> nwn Ji Th'jhjii-i 
ULlh |,ifij,'1 h atly i lib i’nfeft outlay, 

HOBART BROS. CO.. Bex H-HIL Tnj-y, Qhio 

Oil?' Ilf (III-’ WuFlil £ E Ji rr-'i tl PnatrJi.. r H 
uf Arc We Id eta. 
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H50 to $300 

EXTRA PROFIT 
MONTHLY 

with this 7iau/ * 



WELDER, 



Tell life mfurtr illiOilt — 
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IVaftahle H I'liJur 
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Hcik i nc lim i- 
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i ] FMrefrEc Dr Lie 

L-hjvr 
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Safe Boats With 
Furf Length Spray Rails 

Kr*u piLSiBi.’nK^is jH'tfdrtly 
— even &l higli sfseds. 
Catalog iilao slurwn tally's 
five most pOmllni' itiodelg 
i.if HaillMiSLttl. fwi> big f.iCtO- 
licH. I'rompt shipment. 

CATALOG FftEf 
■ffrlle ?■<<* pnur csriuy. Ptnbc kind 04 
IK 4 t Ul ^hit h VHtJ 6 Tfl fBlKTeihed ■ 



CllWti |M and up 




OutlMlrdi 143 And up 




THOMPSON BROS. BOAT MJFG, CO* N 1 

1 413 cim at,, 

PE SHY ISO. Wis. ^ riin-rr j CORTLAND. If. V 




ELECTRIC EYE 



ANNUNCIATOR AND 
BURGLAR ALARM 

CTQHF.Sk Hnmts, Tavyrn^. SHflfis, 
J Giiruiirs- Wtirr? i if mhi'fs — rmltlnfi 
for the R.W-AI.AKM I lu ri^l a r Alarm and 
L 1 1 util : , fieni protection ftuuril-. 

In-, i-il!. lie urn of H ’TUs.i-k l.ifllit,"' when 
nm tiiiuDus alarm. I’fu^ in any llftlii 
n rlt'mnii .c rut Jin , to kes to n won tlfi ■ in^kct 



crun 1HJ A IM F profits Write AT ONCF 

™ ™ t piirfkiiliirr cif IJi*,t rcluitur HI an 

A ftt'n E jifcipos fl itpu. No iHtnu'V, Jij’ t M'nil n.Lntu, 
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RAf-ALARM, 2Z5 Fifth S t„ Dept. R-1G5, Des Maincs,. Iowa 
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A Compass For 
Your Boat 

T.V t| 1 -r | IT r fiiym Is a moloc Bruit, 
wPit LhulI nr nlhir-r inn LI rratl — 
vnu'II find Uni; unnrii'rrt Stnepni- 
II m< SEartfiv Cinnn.-vi-'i uh«-fUl. 
rhiuhEm The Pm of i • : ■:« Li ,n: - 
Tv-i i-il mill n | a .ii tv err lir li. K-. 
life savins? Sr-*”vU’r- R.-vft.-,rrh 
Bur?'fld. G' liulne *»nrHH» liwr- 
l- m£. I 'hrmftr nr nulixhi*i| hrat.fi.. 

5 r*« i'.kcpiSuF, ',-nir. 

HULL MFG CO^P.O.BilS DS r WjrrM.n 



(lour. J>:j 
Crntri -malpc 
lr*M*.rni»Binn, 
throttle, Wfr. 
thHk'ibuibingi 
i 1 14, dependable 

1 1 Ful. Mnny Powpll Strmimlinr'J 
ridden nv(r aO.OOu miitt a yr^r. 

Write for fitc Toldcr. PdwcK mjy. Cv,- bvu Anyfh'p, Cal., Di'pt 
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FLEXIBLE'. 



SHAM 



T5 ' nw ' fnt ^""Tir ind jim^ci'j i nJl.rninF TORE' 
DOln TppLS jifnfd rout retied powof Mi yaui fth^Kr nirm, 

“ "T k III IlllTil-ill-h. 1 .. r r. |.I |£«u wHl K, i'lfiFf :,.3tjnu I pi - i, v .n Miilnf , . 1 *- 
l|l|t ■ - •■ ill Wa.ll Eir •.i'll DC. Vl>ll Ikukll r.llly |.Tiirll-.ii.', fil 111 M .i'i. li I, 
JH" 0. ii'rawiriti inter -I il .[!<■ alim.ti. iii-l.nh • JL"'''lr'>S- vl 
l ‘! KHH: . WTnidlpX, ItaljrliMn iJnllJnr . n.llLlnr. ri'.KriirlnE. l|i.nrprii IpU, 
♦ I . 1 1 Cjp,f . F. -I t| li I, ■ f u>L-ri-iii |, vine UVI i r . . ■ , r,iri|ii.i Jpii i, j n>j; . ki mi- 
ll I ■ i ... ,p. ri,.. >i„, li. ■ ■ forloom Tools 

lll.vi. lutk-ll Ifu. '-il i. LrhCiHl a il l tlFdrilB 
I ■•.• lip. -J|£.. ,< rsiiTt i-iaJl*ir,rri r| :fl 

complete port ! ab ll 

bbriHli^HOP || ■ QEimI rp trd ui-'l'uiEi iik 
* rf.l JHCOU uCci^m.Fj. .H-3 t [pMt pjlilJ., ,l|jfy 

YOURS ON ID-DAY FREE TRIAL 

On Is- Ibi- Mciifi'l 1" FOntOOIW* FIfiUiIi- Mull 
IV,, r I Hf.np tv-L" ' En ! rl.-.i -,r y: li. In, JN.V.'i, 
nr, I . I f.rv" r. uc U -'up 1 1|. [I f :f h f ii r HmJiivu. 

IT uni . . ,n.i>b..i i'i '■■ t '!■ .r.l, cwUiFn il>« i-n nr.il hd 
Tclui.d your niuiey ut anolL 

FREE CATALOG 

TVtKj. nl ar.' i- fur r, .r Firt llluitralrd Cdlflliiu 
ah n-*- in i r :,.'.i iv., ' bba« » i Flaif bir ■Shari TwaFi ji| 
ailpJcli ni tdMiirfefc iJmiirfa: JI MfF .Fur unr vfrr. 

} OKI. DO VI ELECTRIC CCMPANV, Drpt. 140 
n PARK PLACE. NEW YOHK, N. V. 
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Tailor-Made Metals 

^ Con U n tied from pagt 735 1 

ture resistance are of primary considera- 
tion, metals will continue lo hold their own. 

One of the important lines of recent de- 
velopment in metallurgy has been in ap- 
plications requiring high temperatures. By 
the use of better steels, allowing higher- 
temperature operation, the fuel consump- 
tion per kilowatt-hour of turbines lias been 




Eorged t heat-treated gears far streetcars and loco- 
matives made at General Electric gear plant 

, inAJVV? 

reduced in ten ye^rs from two pounds to 
one pound and as soon as we find metals 
which will stand only 150 degrees Fahren- 
heit higher temperature, it will be possible 
to reduce this to one-half pound per kilo- 
watt-hour, All metals lose strength rap- 
idly with increasing temperature, A metal 
which has a strength of 100,000 pounds per 
square inch at room temperature will stand 
only one-tenth of this at dull red heat. A 
metal which will break at 100,000 pounds 
at dull red heat will break at less than one- 
third of this value if the load is allowed to 
remain on for a year. With relatively light 
loads metals creep, elongate when subject- 
ed to stress over a period of time. Engi- 
neers feel that to he safe the metal should 
not elongate more than one-tenth of a per 
cent in ten years' service. Research is con- 
stantly being carried out on the causes and 
prevention of this phenomenon. 

Metallurgy has been called the motor- 
cycle squad leading the parade of mechan- 
ical progress. The most accomplished en- 
gineer, the cleverest designer, and the most 
forward looking manufacturer can go only 
as far as available materials will allow him. 




McQUAY-NORRIS 




PISTON RINGS 



T HESE RINGS eliminate guesswork be- 
cause each set is specially designed for 
each make and model of 
car and precision installed 
according to blueprint 
instructions. And only 
Me Quay-N orris Engi- 
neered Set Piston Rings 
are Altinized to lengthen 
life and reduce wear. 

That's why these rings will 
Stop oil waste and pre- 
vent blow-by in your car, 

McQUAY-NORRIS MANUFACTURING CO, 1 

St. Louis, Mo. 

Piston Rings * Pistons * Pins * Valves - Bearings * SIbbvbs * Bolts 
Pump Parts - Bushings * SiJent-U Sh atfcles * Wheel Suspension part? 
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HER HERO RATED ZERO 
IN THE ART OF LOVE! 



=3 'r£p>h 




WHAT CAUSED THE FIGHT? Ills pip e! 
Bud said it lusted liue, but She uwtipe it 
stank ou t imid, A line way for sweetheart a 
to talk! lietUir Irud him a r tubaern. 




/ 



HEARTS ENTWINED once again! Sue 
has said rr yes^ to Bud and Ins pip u since 
\ui switched to Sir Waller Kakd^h, that 
milder burley 111 end of gr-r-and aroma! 




TUNE 1 H Sf r Wtiteer Raleigh "Dvg ffnine, " Firry Tuesday 
night* t'LHiil-to-itiJsii Jv’flC Rtd Fit tu'vrk- 



V l r ,■ l 

Chemistry Explores for Oil 

( ContiitUetl from page 651) 

the trap* Hie method has been successfully 
used to indicate oil before the first well was 
sunk in a new field, and has also outlined 
the true borders of known fields which in 
the past had to be found by expensive hit- 
or-miss drilling. In its present stage geo- 
chemistry is not infallible and geochemists 
are not able to determine the depth at 
which oil will be found or whether it ex- 
ists in commercial quantities. On the other 
hand, they can distinguish between oil and 
gas deposits and can predict the gravity of 
a new pool quite closely. 

It is estimated that seismographic ex- 
ploration made possible successful produc- 
tion in thirty-three per cent of the wells 
drilled, and it is the expectation of the 
geochemist that with the new method fifty 
per cent or more of new drilling will be 
productive. The experts believe that with 
Further improvements geochemistry will 
make possible the discovery of all un- 
known petroleum reserves that yet remain 
in the earth* 

Fuels and lubricants are the most im- 
portant products of petroleum but petrole- 
um ^ the raw material oh which dozens of 
other new industries arc being founded. 
Hydrocarbon derivatives are finding many 
new fields of usefulness. Synthetic rubbers, 
which in certain respects are superior to 
the natural product, are being manufac- 
tured from petroleum. Sulphur, sulphuric 
acid, and glycerin are other by-products. 
Hydrocarbon chemistry is producing ex- 
plosives, dyes, pharmaceuticals, perfumes, 
flavoring compounds, and other materials. 

ifin gases recovered in petroleum 
crackm^ne used as an agent for ripening 
fruit and for increasing the rate of plant 
growth. Tomatoes, grapefruit, and other 
agricultural products are brought to full 
maturity in a shorter growing season. 
Butene gases have a similar effect with 
walHtrts, peaches, apples and cherries when 
the tree is enclosed in a gastight net and 
small amounts of butene are released un- 
der the net for several hours. 

Many other derivatives, regarded as 
chemical curiosities when they were first 
isolated, are finding commercial value. 
Amyl mercaptan is used as an odorant in 
natural gas to warn of leaks, and ethylene 

1 Continued to page 1 43 A P 
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TRY-A NEW ROYAL in your own 
home FREE? «** *he Portable 

with office typewriter Features 



Rf AD WHAT OWNffti SAY: 

• ju/Kf ■ J-:nrn uilrJ-B JbOIlf>- nink^ 

i i.rt-r >;ii'l!rjtft<i t~ u 

itl iiJri.ll '*!''*■ «ni 1 DA»' • 
j v;*1 till Anil fr-r«r 'Ink-: l>ir ■■< 

vii.rk ri.iui! ^ 3 x irVl Afe it \ 

r> :j ],H|I tlMHW* Ilia ! 1 ID tlW fcinil, " . 

ilfo kwm ihO 

SEND NO MONEY don't s pend a cent — untiEyouWiv 
lh:it -i New Royal is ^eing 10 be worth many times it* 
^co 4 t ty yau. Know how easy ct makes writing — how - 
-its. many oflice typewrit cl- features .ind controls help 
you sum out neat, accurate business-like I e ci e l s ui4 
Sffpyris. Maybe you've never used j typewriter — never 
^ thought of owning one , . . Then you owe it to yuur-^ 
self, to your future, ro cEip the coupon zt otic? ,-md 'get 
the FACTS. No obligation. 

m iri , Rt;. CT. &. Rut. OS* 



ACT NOW! . . NO OBLIGATION 




WITH MAGIC' 

t.l-irfl in ii** Serna- 
ti DPIJll ! S5flti PtW&ln 

autfuujili tally IliiMI 



■ Royal Typewriter Company, Inc. 

D«pt. C- 4 ?, 2 Park Av#nu«. Now York, N. V. 

4t 



i'll i: .«• Ellin J i -in u -1 ■ jfB'ii 
uwci uriic 



Itn \#» Hui iib .*.. HUE HOME Till A L* ak, t*r- T m 
f«j# UXLi A FEW i:KS'TH \ PAV iur-EucI jnsr flftiulL m-rry Lri; d»n-rifs ■ 



FREE 




Roy a.Ta J h*T ini 
Tj pin g Chart. 
Show# you honvtg 
lype RICHTl 



% 



YOURS! 

The Duo- Case ! 
With every Roy- 
al Portable — 3 1 
no extra print ! 



J HAMS 

AfmET . , 

L lfiTr eoFi^Tr ........... state 

1 MAKE THir OLD TYPEWRITER HELP PAY! 

^ PI**/* ,H-f* IredS-t- ylff-irainaw TO- ■ ....... Tyffr\rrtirr* Jrrtnj iVh>, . 



GARDEN TRACTORS 

•SPEEDEXt 

lliiilr In pi ve yi'tir’* i'll -'ervirp ffiinrimii 

in ii-..' Low Factory to U^er Pricec, 

SEM'rtni ndtHiflst avftitob]*. ft- 1 1 P Eliding 
type also W ul kim: types in Three At^. 
l.jjihr Power Cultivator only 

377 . 30 , Write lui Free Illustrated D r 

POND GARDEN TRACTOR CO., Sal 21B, Depl. 105, Ravenna. 0. 



AGENTS E PLASTICS 




AMERICA'* F«TEif CROWINO INDUSTRY | 

•M l— il ij||| -imirtriV I GfiivU.i lOit'-Mrji - 1‘L.I 'Ttr' Ei.rii-n 

V-..I,?, - | r iL 1. lEnnia ivrl lair 1 1 v ! , Lu>«, iLI"! r. I ■ |J| .* ar^. i«P 1 m LfciHl. r *. IHB- dt ■!>_ 

i.rumlnniir, *ti-. L rlr- Th» m-nfli-i i, liHiunndim. *iul c fa^iri Jp* b- jo^h-iI ii--un.-l- 
1 -lpln 111 it. *, - Kit uJjJimM unal ■ ftir • i l-i pull -l-jr llti<! j*> rA»l Clh&lli«T -• 'I 
.1_.iri'#, .... n .linn- iiunill. in 1 | -hit. iun| Il ID 

VXin\ nHSIJiOfl w. -i. .Tn , I Mt 111 -:- L Yri.ri FarfFrt CIdTuN, 
'It) !ihJIvii|mmI iindaq-p. I Uip ni^kv* |uM«ltila taililail I nr Widjnw Me fpc iorawTe* 
ERwliw ud axtra putiu lot j-eiiL [ . i:,< i. I.. 

WkRD PLASTIC A RUBBER tO.. lttfl Hlllail R«« 4 . Fera,n-le. Mich. 
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RUBBER-POWERED 
-BUT IT LOOKS 
AKD FLIES LIKE A 
GAS MODEL! 

Sr. t [(i| drMvti fTnin [lie rlginapiaiij t'otcivl Klyp-r, 
dEhiistiml by Guldbern. l>eta,cLuibLEi wLce, 

lluiahed cyliiidi-r, bent Lm l hj; . ■ nr, lilliahed 
] tv] i , plants- '.:T fr^sli. ji-‘t*|iy rulbitT. !! bv 

:l^" n ttufeiun; amuinrly complrlo tit. d»k 

Rx Kir Ni., I" 1 ^. ; jkgstNju l ' ht ', utme if 

ntiiered from defter. 




BIG. NEW 
CATALOG 

Shunea hiimlredi 
(■ l! tn 0 d.pLB 4 .ln" 

i'leilinj! pti 
I smkJcIp. mot>r*. 



COMET MODEL AIRPLANE & SUPPLY CO, 

m W. 29th St., Chicago, Dept, ps— G&fi Bruadway. New York 



YOU CAN ^ 

"MAKE YOUR OWN" 

by ilsirt^ 

KESTER 

METAL MENDER 



All kinds of handy and useful things can bttnade 
of metal— such things as candlesticks, lamps and 
ash trays— w hen you have Kta$t&r Melsl Mender 
to he/p you ! 

It T scasy to use— the acid- flux is sealed inside of 
the solder itself, and all you do is apply hrat, 

Kester Metal Mender also fixe# metal things 
when they break or start to leak. You'll find many 
money -saving uses for this handy home solder 
and take real pride in your own expert repairs. 

Buy it at your hardware or other stores. 

For a sizable free sample of Kester Metal Mender 
and "How-to-Use -It* 1 * Ifcoklet— ros // coupon now* 





KESTER 

METAL MENDER 



K' 'tsr Solder Ccmpany, 4251 WriuhtWhuil A^t,, Cliirnmn, 111. 

1 M vii.n." pend mi? ffvB sample of Ka^tur Mclul Ucndi'r and ■'How-to- 

l"r'j-h ,l ‘ Booklet. 

A'nii , . 



.■I i'tirc*R_ 

City— 



..V(oC €. 



Sn tj a i?fj ri‘ 1 ! ( i fi f'v p n ifu r M t ch n Tr fca ! 
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Features 
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y + 1 

i ^oxide, 

good fumigant for tobacco and cereals. 
* Glycols are used as anti-freeze and cooling 
1 fliiicls. Ethylene and propene make very 



satisfactory anesthetics. 



Many new products are manufactured 
j resins and plastics that are derived 
from petroleum. Polystyrene, for example, 
is one of the best electrical Insulators 
known and may also be molded into bril- 
'.. synthetic gems. Other styrene resins 
are a source of varnishes with exceptional 
and moisture resistance, used for 
-^waterproofing fabrics and sandpaper and 
as a coating for transparent cellulose. 



They 'll Help You Do Better Work 

and SAVE YOU MONEY 



• New machine tool history is being mad£j ' 
every day in thousands of shops by the new 
Atlas F-Series 10” Lathes. Whether you ^ant 
a lathe for industrial or commercial operations, +. 
or 



your private shop these features are puzzles” confronting the hydrocarbon 

portant in the kind of work von produce and -> . , . ,1 r . .1 , u 

. , ... 1 y * chemist is the fact that no one has 



the cost of your set-up. 



1. 

2 . 

3. 

4. 

5. 



Power Crajjrt Kw-d standard lh| U iiiflCUrtit, 
Only |Mj|>uljtr-|iriq«l lathe with this fea- 
ture. 



Free Eh Eon- U rmi tad Bttl — all 
BUrf act's pnjdljvqly aliened. 



dat hoarlia^ 



Full 10" Swinif. 



16 aiHieds 2b to 2^72 RPM. 



Buckpoured drive pa wen?*] eompleieiy lay 
V-lietta. 



(Continued from pa^e I 40 A) 

not harmful to humans, makes a 



) 



Petroleum is the raw material for new 
resin fibers whose crease- resistant quali- 
ties are the basis of many of the neWW 
fabrics. Fishnets made o£|[* 
such synthetic fiber have passed hard tests 
for durability. Phenols derived from re-^ 



finery gases often excel present coal-tar 
products In the germicide, fungicide am 
disinfectant fields. 

With the importance of petroleum in- * 
creasing year by year, one of the baffling 






no one Has suc- 
ceeded in manufacturing petroleum fro^V 
the simple hydrogen and carbon molecules 
of which it is composed. Without advertia^* 
ing their research, some of the most bril-v 
liant men in the petroleum industry are^ 
working on that problem now and it {^L 
conceivable that eventually they may bc^ 
able to manufacture hydrocarbons at will 
turning petroleum production into an ex J 
act science and guaranteeing the world a; 
much petroleum as it needs for all time. 



Aek your dealer Uj nbow you thL ns%v X 
10" At] FIS. The horizontal inount^rjrhflh 
model is J1AI.7&, uei"tieal ■ tihici.-ilmf! . 
only $yy.“Q. Send for new 1940 Catsilo^ l 



Ara ?r. 

Two Mi Hi 



ATLAS PRESS CO. 

543 hi. Pitcher St. 
KALAMAZOO, MICHIGAN 



ATLAS PRESS C0, ( 

543 N, Pitcher St,, KalarruiDD, Mich, 

Flee»e wend me yGilr 194fl CalaluK on Q lfl" Met it I 
Lftihes D IT Metal Lathes 71 T" Metal Shaper □ Arbor 
Presses □ Drill Presses ; and name of nearest. Atlas 
Dernier. 
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NiLro-o.^,. 



Ad d ruK-s 



City till'd Stn to 



tllion Colors and Shades 
Distinguished by Human Eye 

It is possible for the human eye to 
tinguish differences among 2,000,000 
and shades, say experts who are 

standardizing colors* According tt 



in 



M^JRea Paul, ^o -author of a dictionary 01 
colors, 7.044 colors and their shades have" 
been tabulated so far, but standard Elnglkt^ 
dictionaries list only about 3,400 words 

Le them, w* 

V 



#lSend stamped, addressed envelope to our A 
Bureau of Information for name of maker 
of any device described in this magazine, 
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FREE BOOKLET 

nr AufoTruckTrador Owners 



ili set 1 lie* '-n. 11 ..- TMl funnily • k' 1 1 I * 1 1 I 1 

tJsHii fleet A i ms .unci iM'its ii :is '.,,M hi... n.'.n 
ettukt risi- r.iJ | fic.in .mil ipfcly it .ill e ilu i - . lti- h:- , 

1 i I < I.- !a .IS tliurli IL:n ?" ' . 

FREE TRIAL OFFER’ nmuTS 

urrtn * llik-lalh.il 

nrii:ixlii|.-: oil Pwu m'ralwj III ihls 313 -pfljri: r - nm!v i . 

V d I L* for y-nur I- til V COPY i i; .> 

_U. S. Btirtou iif St' d 5. Bui. d-n*t iip| w-iir (jut miMhon- 

ituny and nuijr be- ir^rd uver and ovu-r amain".. c A f t> 5 r rep laiininq i 
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ffl PJ*Nj™TON AVE..PEPT.3Z 
A v» CHICAGO, - I LL | HOIS 



EARN MONEY 

Re-Stringing I 



TENNIS 

SAVE on ou/i 
NEW 
LOW, 
PRICES/ 

* Gut Termti StringR, d iretM 
from factory to you. V Silk 
J'enrii* Eii trines * V | h i-h pmd 
Frame* •Tennis Equipment, 
ffriu/or jFVPfl Cdtatpgt 

N.E. WILLS CO. 

imtw.sim. o, P t. PM-nW 

Chicago 




SUCTION SPONGE 

Cleans Cars New Way l 



FSTExTIrtW 



BELLEll IftJl V.l 
II IJJtifU * cJcajjJnt up | 

SAMPLE OFFER 



Hm“bB hllUV-Wltdlllni 
*— .ini , MiecH|mr.rtt r '. Ui, 1 "*a liL« 
ii 1 1 1 " wi- • it 1 14 I *.i ill ri_ EImT 

l-M' L\'t ULSIltlilLToUri, 

meg mojiuy. 






4PK.t it-n tri*t is 

A in. l.u-Hjm,- 

HI. Out llrtf ,f i 



M fWTMP pdUM lff.ti.fi J\ r 

KRI5TEE CQ., GB2 Knstee Bldg H Akron, 0, 



pAGEIVVS WANTED 

CLERKS, tntf WORKERS in FACTORIES, MILLS, &C.C, CIHPS, 
OFFICES. NAVY, ARMt, MERCHANT MARINE, ETC. Rare Opptrltr 
flltr. Earn EXTRA MONEY, 50 commiuior Mlliitr «gr mi 
A ed. White and Blut Enameled Ittal Et&hed, LHalJnt SOCIAL 
SECURITY And IDENTIFICATION PLATES Is lltttwr Billfolds, 
Hinwy and FmUgt Refunded si demand. Fur Salesmen 1 ! (Jul- 
tit, print cleirly your narw. iddmi and S. S. Nonfat? and nail 
with 25 c cnh or ilamn It IN Ear^esl ceneern la Hiis line, 
WM. HA MINT, GOB W. Ultimo I S U, Baltimore Md, . 




EASY PROFITS IN PAINT SPRAYING 

f'aiiit lull*, ™nini 5 Ji. BfirOeLie., fUrnhlUPeL ra<Ha. 
ioj«, fussier, tt-mcr! i , n. E’, 

1 u-lth 

Curry u.ri >-■ 



* . ■ r J iu&ilt, lh'ltci-; i i ii. nitpLxr 

lly Y-Ott BO Cydt A c. CtnnplHS w-hh S|hraj> Gun, 
1 j ft. lime. W rlKhi only 44 u»h. Carry any- 
n. LT Y Gl'AKAMfF.tlD. rullliih'lP wLIH 
motor on jr * 31. 1 a. nr nulv # 35.00 lo- mclH.p, 
1 . 5 i ,(>■. .CnlBtW . S 3 s^nosiL, HulftlKk! COD, ,,r 
SEE VOL H PFALGTl. Clrclitnr^TtKf:. 

GLft blurt in] 1 1 uik3 nj* r Jsls*n®¥ JKOWf V ®JT fnl Lma 

Ideal Automatic Pump Co* **— iw*i« 
Dept. PM - 5 , G&l Washington MJyil,, Chicago* I IN noli 




Sisiy tmtrtly styled hc&t> to 
from t H*W lightweight eonut rucl Lon, 
59 It. artop haute, autbatrdi, FQwt>,&ar*, 
fishing #fld ruuort bout*, LrCnw prieedi. 
S»f*— ]**kpr&a.f uiAzr,*, no eaulkina, its 
wg ^4 to rpt — no upkeep, C'uuhioftud 
ap*r«U»n. Euoyunt, euuHp handled, 

WRITE FOR FREE CATALOG l &ok H.S 



KiuuriKHEii BTAH METAL BOAT CD .. OOSMEN IND, 





if your iiair ii cam Ins m (hts femd or fnutle ami It i» due to 
[tnor blood olrfUlnlloBi In Lh» sc* |p. rent a. Croalev XEHTAC md 
tTl’ liotde Irealitiiiiiia ivJtli this 4111*1 In e muchh^. U La desiuncd 
w lulu curtcct juit auoli fomdltiuiLS u( tlie scalu ns rbe lack of 
Strupiir |>lood clrculmlotL. 



'1 rile fer fit* [mrtletilar*. bew you oil rout a 
ijrand nen iniK-Jiiiia. lire iatrs« type non used, 
hi tij'jiiy barber shcifii uud gculp rlltiics, for a. 
wnalj ronnl fee ym oiurnli, vi iEhcnPl any obll- 
kbit'll r it buy. The Cnjskv XEKV.tr ooeraTei 
on i he Lirmciplu af aliertnUf naciium ami j>rt‘a- 
hU ^'. kiujn.,n iq he H'lTi'Cthe for [ort'Lnfi fiesh. 
*1 lin Lilac inK blond Into llir ■ h?oy- root cd IjIlicmJ 
T ^*!sels. Very compart, ritsy to use. Xmv itml 
yon tan rent one you emt i^c-l. hi benetSla on 
ot lertua. Writ? t inlay fur ik'toLli of 
] tha tkn 1 IiOhoj loniul |i!in. 



THE CROSLEY CORPORATION 

Oe,t. E.,0 Ci.cinra,,. Oh, a 




FISHERMEN -TIE FLIES FOR FUN AND PROFIT 

■yginncr '1 FlyTylng K^-tmty Sl OH^Crtn^Lns mote. 
rin 3 ^ E 4 *r over 25 fiiCft. Coittplttc lmtryeiifrii«. KLl Sn* 
riuitcfi iLs.sdrtwl TlPAtf'telfc' fvalHi-nf, hawk*, lifllr. lAniUor, __ 
lulscLp 6 Uki, etp+ ScfHS S J ,uO- Mon^y "back guitrau^i ictv. 

S, H, BUEHL 1NG, 4ga2-U N, Ramllr* Qh\ia^ t 111, 




BERRYwcS^ROTARY 

uiood p i n n e r 





SAFE! Plane., 

Finishes, Parallels 
For Your Drill Press 

$7.50 Com plate 

Money-Back Guarantee 

Quick os a Flash! 

Svrfftly planed all types of vno,J 
hit haul chipping el round kiu -t--. 
End rfaipis no obetaele. AMAZ- 
ING SPEED— 30 kEconds for 
rlfinintc mul iisralbljn 
lioaitl surface with 1/153 
or Ioek.. A hiph-fpeed 

-DOUBLE S ET^SCR E '■•'■ 

ADJl ! STMEJIT. SaJr, oettirati '— ::li 
r-sim'Piesicir miLLtred. Beautiful ttmy 
i-hmmr- Rnish— ft ItfetEliie Itifrt, i,1r:.L 
z'ur uLJ. imiuJE weit. 



■, ' I “Vj.niu. jll |JU1 rite QPCS not meet your re- 

u ii l ro m un ts, return tt to us in gotid condition at tho end 
Of o days anfl we will cheerful ly refund your (T.Bft Free 
(leHcriptive LjterMiuir. ACT TO HAY ! (Sidendid opxwrtu- 
juty for dculere.) 



H. J. BERRY MFG. CO., DETROIT 

Depl. M„ 2391 Scott St. 

Ship me one BERIiV WOOD PLANER. Q Ejitlosed ia 
JT.50. Q Ship C.O.D. 



NAME 

ADDRESS 



MAY, 1C140 
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TRY GILLETTE S 
NEW TECH RAZOR 
| AND GET ^ 
HEP TO THE 
SLICKEST * 
| SHAVES MEN 
. EVER HAD 



Solid Bar Guard Sets Up Your 
Whiskers For Fast t Clean Shares 



F our basic improvements, including the solid bar 
guard, make the new Gillette Tech the easiest 
shaving razor any man ever used- No wonder Gene 
Sarazen says: “I wouldn't take big money for my 
Tech if 1 couldn’t get another like it!'" You'll be as 
enthusiastic from the first time you use this amaz- 
ing razor * . . for it gives you the most refreshing 
shaves of your life. 



NO MORE NiCKS AND CUTS FOR ME 
SINCE I GOT NEXT TO THE TECH 
AND GILLETTE BLUE BLADES 

JnAflliy MIeB, Stir FfFrt HaBCluAn, St, CardtnaJn 




Made Far Each Other 

You whisk off tough beard in perfect comfort , , , 
without any smart or burn * . . with the new Tech 
Razor and today’s Gillette Blue Blade. That's be- 
cause these two are precision-made for each other 
_ . . fit exactly , , , work together perfectly- Today’s 
Gillette Blue Blade has edges of an entirely new 
kind. They’re sharper . . . longer lasting , . . and 
will protect your skin from rite irritation caused 
by misfit blades. Ask your dealer for the new Tech 
Razor and five Gillette Blue Blades at only 49c. 




Oitle'We, 



W tmt RjflZflfl i 
r ah a Mvt 

fillLlTTE tot Ut 
RLAdCS jv jfe j 



FOUR BIG IMPROVEMENTS 



3 

CLEANS 

QUICKLY 

■■NEVER 

CLOGS 



o NON-SKID 

£ TREAD 
PROTECTS FACE 



* RIGID BLADE 

* SUPPORT 
SPEEDS SHAVING 



SOLID 



' BAR GUAZ.D 
ASSURES COMFORT 




Television Rounds the Corner 

(Continued from page 644) 

power transmitters. Just what the situa- 
tion will be when considerable power, say 
twenty -five kilowatts, is transmitted from 
the antenna no one can say for certain. 

The type of receivers being marketed in 
New York and Los Angeles centers about 
the central Kinescope. At present three 
sizes of images are available, correspond^ 
ing to five-inch, nine -inch and twelve-inch 
Kinescopes, The image of the largest of 
these affords an image approximately eight 
inches by eleven inches. The image is 
traced on a translucent screen on the un- 
der side of the large, or “open/' end of this 
funnel-shaped tube. In the case of the 
smaller tubes, the image is viewed directly. 
Present designs of twelve -inch Kinescopes, 
however, are too long to permit construc- 
tion of a receiver of pleasing dimensions 
without introducing the reflected images. 
The tube is, therefore, placed upright and 
telecasts are seen as reflected in a mirror. 

Controls for brightness, contrast and 
horizontal and vertical synchronization are 
provided in the receivers. 

Prices of home receivers are quite high, 
compared to those for sound receiving sets, 
but a reduction is planned- Now the price 
of a set incorporating a twelve- inch Kine- 
scope is $600, This instrument includes an 
all-wave radio receiver. An attachment 
for a late model radio to receive television 
sound is available at $199.50, 

Before a greatly accelerated public de- 
mand for receivers can be expected, nu- 
merous transmitting stations must be scat- 
tered over the United States* At present 
NBC is maintaining a minimum program 
schedule of ten hours w T eckly in the New 
York City area* The Don Lee Broadcast- 
ing System is also sending out programs 
in Los Angeles over Station W6XAO and 
the General Electric company is just going 
on the air in the Schenectady area. 

Programs in television can be of almost 
infinite variety. Practically everything that 
is now transmitted by radio can also, with 
necessary adaptations, of course, be con- 
verted into television stuff- In addition, a 
thousand and one subjects, excluded from 
radio, will come into their own with tele- 
vision solidly on its w^ay. Art, for instance, 
has never found a place in radio. Most in- 
terest, of course, will center on television s 
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entertainment fare. With sound reduced 
to its proper relationship to sight, the na- 
ture of radio entertainment will undoubt- 
edly change radically with tele vis ion. But 
the larger categories of radio entertain- 
ment will probably remain — drama, sports, 
variety, music, educational programs. 

Television's coverage of news events has 
undoubtedly held more interest, where the 
transmissions have been of their best qual- 
ity, than any other single category of pro- 
gram, The President delivering his address 
at the fair, the visit of King George VI and 
Queen Elizabeth and the parade of the 
Army's “Iron Horses"' down Fifth Avenue 
were only three of the many programs. 

Television’s problem Is to find some way 
of linking stations in various cities into a 
network. It is highly probable that the 
first extensive linking will take place along 
the North Atlantic seaboard. The General 
Electric station at Schenectady is the first 
link in such a chain. Others will probably 
stem from Chicago and Los Angeles, 

Radio had the long lines of the telephone 
network at its service when it decided to 
embark on a nationwide service. But tele- 
phone lines will not serve television, at 
least for the present. The wide band of 
frequencies necessary for transmitting a 
satisfactory television signal make the use 
of telephone lines inadvisable for intercity 
connecting links. 

Several years ago. Bell Laboratories en- 
gineers installed a coaxial cable link be- 
tween New York and Philadelphia, but 
the cost of this purely experimental ven- 
ture was about $5,000 a mile. 

Tubular in shape, the coaxial cable can 
transmit more than 200 telephone messages 
simultaneously, but only a single television 
program. There, in a nutshell, is the prob- 
lem of networking television. 

A new method, however, is coming over 
the horizon. An automatic radio relay has 
been announced by Radio Corporation of 
America, This is a small gadget which is 
capable of transmitting television programs 
on a radio beam from point to point with- 
out the attention of a single person. It is 
believed that these relays, spaced at inter- 
vals of perhaps twenty miles, will materi- 
ally reduce the cost of erecting a nation- 
wide television network. The radio relay 
Is the method used in linking NBC's New 
York station with the Schenectady outlet. 




SPEEDY WAX 




(LIQUID) 

# Putting a wax polish on 
your car isn't [belong, tongli 
jut) it met! to be. With DuPont 
Speedy Wax, you can clam 
the finish and give it a lovely 
wax polish in one operation. 
You do both jobs at once. 
Speed)' Wax is fine for alt car 
finishes, 

WANTS SAMPLE P 



DU PONT CO, DcpL2-MF t Wilmington* Del, 

Send me a sample dT SpeedyW .is — enough fur Is *>o-cJ 
ami fender^ J end use io hclt> cover mailing coms. 



SPEEDY 

WAX 

i T" ■C tE*'** 

I, 




\ 

I 

i JViiee. 

\ 

I 
f 
\ 



Ad dread, 



Ci L £ }' iij Suit'. 



Ol T*r y-TTH^ i it ft, .S, imhJjh i 



fiut “mo-TiK" on tour hands before working on your 
car. Then when you have finished the job, you e an 
was It the grime: oft easily. Made by Du Pont. 



MAY, 1940 
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. Show Your Own 
$1050 Thrilling Movies! 

® * Lowest priced preci- 
sion built pro jet fori 
15 minutes continuous 
projection! Easy to 
thread; easy to oper- 
ate! Proiecliony 8rtim, 
film, including color) 
Quiet, smooth Opera- 
tion, Other features! 



tX fhrme JTtcw&l 



Ground troops; sutpti sed by low-flying observation 
planer practice firing at if 

over the side. A roll of film may bo 125 
feet long and cost as much as thirty dollars. 
While the high -altitude photo planes are 
still out, their cameras automatically snap- 
ping eight by ten negatives that will reveal 
every bush from 20,000 feet, a low-flying 
plane roars over the clump of trees that 
conceals the squadrons mobile darkroom. 
A can of film attached to a parachute floats 
down and one of the ground men recovers 
it. Fifteen minutes later pictures that show 
the enemy's defense around its landing 
beach will be ready for inspection, 

All through the year Major Peterman 
keeps his officers employed on training 
problems. One week they may have to 
work out the means of locating an enemy 
■(Continued to page 149A) 



Your baby and your family ought to be in pic* 
Cures! Make your own movies of life at home * * . 
on vacations . „ . at play! Thrilling, unposed scenes 
that will give you hours of enjoyment for years 
to come! And now you can take these wonderful 
home movies at less cost than snapshots! See the 
new U-niveX Movie Outfit today! Many dealers 
feature it on easy- payment terms. Or write to; 
Universal Camera Curp., Dept. C-5» N- Y. G, 

World* $ Greatest Movie Values ! 



The "Flying Eyes” of the Array 

(Continued, from fringe 670) 

lery for fire-control spotting, two others go 
out to get a high-altitude mosaic of the 
occupied area, a fourth is sent to observe 
enemy fleet activity, and others are as- 
signed on “pin-point” missions to photo- 
graph particular places. The planes are 
the modem 0-4 7 A observation type and 
carry a pilot, observer, and rear gunner 
and are armed with a fixed machine gun 
forward and a gun on a flexible mount in 
the rear cockpit. Electrically operated ob- 
lique and vertical cameras are mounted 
inside the fuselage instead of being pointed 



Movie Camera That 
Guarantees Results! 

Gives you dependable per- 
formance, thrilling life-like 
ica I 



I New fairer 
New buUr-in True 
View Finder! 
Simple to operate I 
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Revolutionary! New! 



A 8 BAND' 

'"RAVERS 

EASY TO OWN! 

EASY TO OPERATE! 

EASY TO CLEAN! 



COMPLETE 
WITH MOTO 
FOR ONLY 



— — — ■ — 

WuEg.tl£ Only 3 Pound* 






DUNLAP PAINT SPRAYER 



At Last! A Sprayer for 
Everyone* Will spray enamels, 
varnishes and all other paints. 
Use it f or painting screens, radia- 
tors and furniture* Ideal for use 
with insecticides or for spraying 
mothproofing liquid. Useful for 
removing wall paper by spraying 
with hot water, for dampening 
clothes, and other household 



uses* Every home workshop 
should have one. 

See this new sprayer at Searg 
nearest retail store, 

If you prefer, you may order 
sprayer by Ko*9NClPQ6from oar 
nearest Mail Order House, listed 
b elov? — a t $9 ,45, plus po stage on 8 
pounds front Mail Order House 
to your home. 



SEARS, ROEBUCK and CO. 

Chicago, Philadelphia, Boston, Kansas City. Minneapolis, Atlanta, 
Memphis, Dallas, Seattle, Los Angeles. 



NOTE THESE FEATURES 

• Genuine Piston-type Compressor 

# Universal Motor for 110 volts, A.C, 
or D,C. 

• Reamed and Honed Cast-iron Cyl- 
inder Block 

# Bronze Bearing Equipped Throughout 

• Opposed Orifice Gun with Trigger 
Control 

# 10 -Ft. Air Hose, 3/16 in. Inside 
Diameter 




APRIL 25TH TO MAY 4TH 

NATIONAL HARDWARE OPEN HOUSE 

Cheek Your Hardware Store for 
Values and Variety 



STANLEY. TOOLS 

DIVISION OF THE STANLEY HONKS 

NEW BRITAIN, CONN., U. S. A. 



F OR over 70 years, Stanley “Bailey" 
Planes have been an indispensable tool 
in the kits of skilled artisans* Constant im- 
provement and refinement have kept these 
fine tools (i ahead of the times. 5 ' Quality fea- 
tures: fine balance, easy adjustment, 
fort able handle s laid 
steel cutter, no chatter- 
ing. Write for Catalog 
34 describing the full 
line of Stanley Tools* 



THE TOOL BOX OF THE WORLD 



[STANLEY] 

TruLa Uuk 



MAY, 1940 
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Industry's 
No. 1 
FRICTION 
FIGHTER 

meets ail 
comers 



HtF power companies milSs and facleriee. find 
IJkxnn > Graphite fljjriMwl indiKp.'n^ble Ln fiphtinc 
fiwtirnr. Kd« biimi'i Mirmfy r*‘ gowdrir-d Graph- 
ic i.r [bxfitTn Graph.- Air Gifts. tnakus it Icf 
n'wybod}' io Hjiiefch squeaks, remove rattles, ewe 
pa™ t hm stick or jam , J w&l a^ueere * lw jraphstc 
piiffe riish" to the source or fndion and rurr* the 
IroaWe, Cmphin hibrirstei and stays pm-- wilt 
not. drip, jpiiri, Fi-rear- , or rdi.lj Lu j . ll raJn t Hlie£d£ 
out. wadi citil, burn out. Nothing keUer lor ha! ky 
lurks. Over u thousand -ether umb- everywhere Trom 
The home week shop and tools ’ o home appliance, 
ofTwr ntiirhiiiwy, guns nml finhlnp reek. hundreds 
of auto uh*, iLTiil HKit other applications- Get 
lJufcirt> Junior Graph- Air Gun at your d«vlers— 
30c, fillerj for about WtQfi™* or ttw Trfj]l*h]r niV 
her rpodel Graph-Air Gun, ftlDw), for 75 ^, or writ? 
lor tartlet CGBS. 



JOSEPH MXON CR 0 C 1 BLE CO., JERSEY CITY, N. J. 



DIXON'S GRAPH- A* R GUNS 
AND M 1 CR 0 FYNE GRAPHITE 

"ATENTED l S UD FOfl E It* C OU >• 1 A 1 1 L 





HOW TO GET WHAT- 
EVER YOU WANT IN 



ll»W k 

**<& 






Sown- lime ond hlonoyf 
It'i the brand npw adi- 
1 1 Oft of our Guid£o Ip 
Bfl-Her Bbyf in phnto- 3 - 
raphu. Bigger. beHer. 
pocked -^ith morp 
volues thon. ever! And 
flvnry oisei of its pagel 
tib Bui camera i or cam- 
ere supplies. 



CAMERA FANS! Here j the smart 

nay r« pn shopping . j . (Ilf sure way lo get what you want. 
Make ihiv book your buying — and faring — guide. Order at 
Home. Tslee Advantage of ihr unusually wide elections of 
world-faniciTJ 5 cameras and supplies this gre.it book offers. 
Study models, features, prices before you buy. Save time and 
money, Tear off coupon and null today. TAc book Is FSEE! 



LAFAYETTE 




NAME 



ADD* ESS 



CJTT. 

LAFAYETTE CAMERA 
■ Dept, JtC -IDO Sixth Avc, 

SnirzHi* 



Niw TOM, w, r. 
U» tIXTH AVENU£ 
CHICAGO, Jtl. 

ki w. jackioh n,m 

ATLANTA, (LA, 

Mi FEACHTtfi STtEtt 
lOlTQH, HA IS. 

itOHl. H. Y, 

Ml wati, H J, 

JAMAICA, L 



STATE 



New York, N. V. 



OUPON ON PENNY POSTCA 





Svj-? (nelatrcrabi ’ir-mhlr, 

5 . • • f m I ■"■Hrinur fern - ,* (if fiw,c d-*- 

\/J ■hmiJei, PncfcFi underneath 
/f A r ptflrtrtM AdlustAhl": tcierttlfic 
A « fnr both archoi, 

m m-i.itAraal and eu-bold, wtih i n . 
V ierli In rate* or lamer Ihe riplif 
amount rtBtrf^il, 

f No mipr ■: mill t rn ituidird alwatlan 
r ua pei ilbir fit ii.kih, madman, niwt n„t 
n r*: ! ■*■'. er inbi' Ltie [Ule of Airflow 
Artb-LiurS. 



FEET KURT? 
AIRFLOW 






RELIEVE PAIN 
••* OR* • * 
HONEY BACK 

Mcl|n IwtfnfTnFn 
♦" ice! «u •■« urj'i blesi- 
rff rt l h'- 1 ' fma l^rtmaii. 
injf fnoC.pUDI.E 4 UlrU 



* Am low kinlllittd tot IftaHh * Cuih- 
Ibnod iDrCamlDrl * AH SucthMl HeljOar- 
5 ■ N Hi * Adhjitabi* CtnwncM . 

ftmJed ^in‘ u A £on* < ^’ ,r 11 604 util tic tflrf Bvumit rc- 

WHY SUFffi# ifj.hit Trrtllht Nel HttttUrvT Send ll tar eich 
pair wonted, fuur tnrtrw, addne"«, nnd rrit ilbi.e run h,ii, W« pnr 
if «ji>iiF]p MxnrrpnnicB (he erder; If joo prwf ■- r w* trill uip 
C^Q.D. fl i. - Wrile dlnct te fiLctorr, 

C.H.STEMMOhS MFG.CQ.JipU^ftrJOit Cltr.MiL 



EARN SPARE-TIME MONEY 

with Light Power Tools 

I i£. 



Ll ■ blc Spare uf ftlll-tiw 1 in-d rn-:?;j 



1 liow tn Make Money in Wood- 
hofidui ' 1 ta crtnswtl with prac- 
tical teated ideaa, plans, undsug- 
gcfftloaa. Telia you cjcuily what 
to make, how let make it nmj 
how to sdl it. T Jcscri be* pland 
Lh:rt havt- worked lor otlicrg. 
W ood wot Id ttjj . Lljc litvY way, is 
fit; lit, pleaaant, and pnfilahlf. 
f^nd only lhc and ccmplrn! 
txHik will htj iiiiiJ Lr-cl iHratpaid- 
Saliitforiilnn i^uaCiint I'tvi or 
money refunded. Write to 

petTA MFCkCO. (Dept. AS 40 > 

000-034 L Vienna flv#,, Milwaulm, Wla. 





BOX MDRE TRACTION 

WITH BktAdr ALL lH/kPOS£ TX ACTOR 



h a 



Ei- liL- h r "fnmt^ad hlti'h'' lu*» u«w«l it* luporkirity 
to 3 , ui,dr«di of fu-riiiCT", G inhiEr-. Or-rl.-rdii-t- Hor- 
Cr— ncm. Suhurlirm liomn. rt-o, 
FASTtft t*Slf« WOHR-TIU Ur..-,!, |lr>w* 
w'bcfe othsn fi-l -iilwi Uhb»*. rnltivxini, () i^--, 
pull" — riLua irir,,-v. stiw. |m=,: ei. *Pr. 

BUY DfFtEC 1 LOW FACTOHV f P |££ 1 — W : It* 
p.ir KR J:l; t. LTK ItATir (Lh SL'I ■ (I Iiiplei# dfjULi C i :* j j j . 

BRE.AOY TflACTOR A IMPLEfYIEHT to. 



tat Aurora Hpiii. 



Solon. Ohio 



W .iN'l h new i ■ u s i in sfl 

profession of your oan t 
with ull the troth.' you i-ali 
utivlni to? Then hec«me 
dloot dOfrectfonigt, and 
ill o few wwika Eutrn big inrome in service fees, —not medical 
□of chiropody — en-iy tyrma for home training, no furl her capiti I 
Deeded, no yotutls to buy r nu agency* hsubliahtd I 89 i 4 ddreas 



DO YOU 




S te j>li en son Laboratory^ 1 Back Bay. Bos tou. Mass- 



at ro 3 n.irk.uply low [irie 



(ma* 11*6* 

ftjajrheBt aidTanlBed eopp^r bearing 
it(^j. Wood tnin -nviib^a, Il(navy trnni 
BuniH for outboard mot-ora. Two or more 
built-in air chambers for mtrn bunjui'rf 
In case of uiwot. Ilea i wave rlrtem; eaity 
io hand Is. Merer leak or wurn. Always 
rttLily fur UBc. Both rn-ufld nnd fliLt bottom 
Wh; alj anil Hiytpi. 

Write Wt>r Fr„ Boat ecohlGt with de- 
Atriptleri and priri-:-® of complete line of 
flieiaJ boatu— knoeknbouts for tlshermen, 
lieht wrlgbt livery hnata for parka and ™- 
aorta, hcjivy duty craft for outboard mbtora, 
iJeailerji WanttJ — wAo ccp tl wrtnp oxfluiwi idfea. 

CQLUIIIfllAH STEEL TANK COMPANY , 
p O BeA 422 S-A Kansas City, Ml iudu ri 
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(Continued from page 146 A) 

airdrome and keeping it under surveil- 
lance until it has been destroyed. Another 
time they may be given the problem of 
locating an aircraft carrier, known to be 
offshore, on a moonlit night. With only a 
few planes the task seems hopeless but by 
laying down on a chart the points at. which 
the carrier- based airplanes were seen only 
a few hours before and allowing for their 
range and speed, a narrow area inside of 
which the carrier has to be is determined 
by the officers, after which a single plane 
can be sent out with every expectation 
that it will sight the carrier. 

Modem wars are fought with photo- 
graphs. It is possible, by photographing 
the same area day after day t to learn, the 
size and trace the movements of an army 
even though the men and equipment re- 
main successfully concealed during day- 
light hours. Electrically timed flash pic- 
tures reveal a square mile of ground after 
dark* Troop commanders who think that 
they can move their troops under the cov- 
er of fog are foiled by infrared film that 
picks up ground details through the ha^e* 

An army prepares for its advance by 
photographing the ground in front of it 
The background for every kind of activity 
is prepared by advance photography and 
even a bombing raid is preceded by ob- 
servation planes that photo- map the target 
area. Enlargements from the negatives 
reveal or suggest the most likely hiding 
places for anti-aircraft batteries. Pilots 
who have the duty of destroying this de- 
fense can study their targets ahead of time. 

In wartime every observation flight is a 
separate adventure. An enemy will do ev- 
erything in its power to keep its secrets 
from being revealed. Pursuit planes are 
always on the proud for the camera plane. 
Rifle fire and machinc-gun fire from the 
ground is a threat when the planes fly low. 

The versatile observation squadrons 
work with the infantry as well as with the 
other forces of the army. A message and 
streamer dropped to the ground tell the 
infantry the position of the enemy* The 
troops reply or ask questions by means of 
panel signals laid on the ground, long 
strips of cloth arranged in code. To pick 
up longer messages the pilot flies low over 
a pair of uprights, a hook dangling from 
the plane picking up a rope to which the 
message is attached. 



Like An Invisible Hand 





KEEPS CAR FROM ROLLING 
BACKWARDS on UP-HILL STOPS 



--leaves rrghi foot free for accelerator 
HERE'S HOW IT WORKS 

1 EhHrtrfrrlmffn c^r (fl * -ii*|\i ntul 

li: I-. fciT >* -|t> p iin !~ iLS. ! f Hu-fll * f 

n'...u!Jd.».TT»en.. NotalLpew tuJiifiLi.th'jiJ ij . 

3 Uni!,.. tV 4 l.| I i>>r Tiita iriijt- i. 

-■"ilin hid Jrlt f™jt. ch« dT!Yi-r L'.»n rmmi 
I. is ri^H 1 1 i ■ : i trm hns-c i.«dai.. 

f\: KjiL (mil! ■ C|lB brake* applied JUAt All 
Li mu y\ tl... ILL 1 ! '. l'T "i'f« pu*. :in|C d<J»n 4111 

Ihr ninth* l*ti.lol. 

S-tVhin r taxi 7 to pireKT-il up lb- Irill «( 

IriL lin*. 1 1 ■- iin' *r .*-[>* i •< l • ari-i.l-i**- 

tcr, aid Via 4> ut t? 4' r l'4t i'-i | i—ii ii I - 1i .- 

Lra<s 4 ri are rtHa*KtiJ IL 7 tbr 

rar inn-'- t' r*rwittil. 
tt . i- 'l ur'li rini ■ re* fir, rpre I fy !h *4 ii miri- rmrip?-'- with a N<?n.-.L 
, AIm. a-aiialr.:* for nrn.nr luST. ll-r^ and l^i-i Fn-dae* "T rnr* nnrl 
trui ... i n.'. i i!^r h)iif*u:i: IrahF. 

Many Models Only $12,00 lnstal|«d 
SEC VOUR CAR DEALER — or write us 




| UiMHlcrltinn *f ■ !■«#.! II f ihiftiilrr IlnJL 




<4 39 Plymouth Avon**, St. L«u(t. Mt., 11 . S. A- 

Ji 4 .no KKH: (IRCUUAH -n.H d*l«la on NnfteL, 



HifW! . 



Ad.| r«py . 
Kta*p 



Power and Ught for 1 c a Kilowatt 

l.tn. n.iir 1 1 w 1 1 t L if cc rlcJ iy at thin Alruifian-ply J*'W 
.."L'i t . Cjuiihty iiullL. drfH'M-ic.ti.li.tij, rJli.trm Up]TTI’ 

IHi'M-i ujHi'utr .mi I'Uvii) . HWi -v 9 K.B <1 Oi- Ill 1 " HugMSvu a 
4 'ji.v i ii iinig.Ir Ili optral^. 

l.'OCi ta SOI'H) Wiill- ; v-rliro], hti+l«int»{. Kl&J? 

I., ;. |v. for th.-m.--. ■> vVn out 4 *f -.ivln|£». 

WJUTH i'<iw for liwuuure kinJ num.i nr 

WITTE ENGINE WORKS 

1715 OAKLAND nVE. hAHSAh ClTV r MO. 




? u o‘iS GRANDFATHER CLOCK 

SHOP TEEiTf Q BLUEPRINT 

TV 5 i.ir.Fila S*nriM* H ad.i-Kiit »it w 

i'i > i? -nnw- H.,.* 

Utilmin li-i IniiY ihirrn, - i r 

l riT.-UNlLl ioichijl qlilikil.lhir ■■. ■■ 

KUEMCEL CHIME ClDCh CD.. Bidf 

Choose from World's Largest 



Tope New 10+0 Ofltftlocr covers Metal and Woodworking 

■ n «-i- Tnols, ftccpAsorlPH, motors for every purse. Write 

Walker-Tumor Co-. Inc.. 1^0 South Are,. i J Lui titte Id , N r J, 



DRIVER lii/gi iieered POWER TOOLS 




DON’T BOY NPW LAMPS - Pr 

fi*?r (ha cSd with B^fn Glue rhai 
H a 1 * J-iT fUi-ni lurt, m in or* arid ton: ten 
-niltrlEa- Iw — Rogers Gl..ir li iirajy 
li« and work* qutekly iCAy* 
pul longer bfi-nutt it it rtrunirr, 
Svlli | IV *Ei 4 S uji 1ft El«bc. | nr .ir .v.n al 
llRfilvnidT: ifiirci iy or eend ]0r for 
lull r 1 rt i*r and yenj receive a Ffta 
Prridirr 1 Btjijk c.vuiji Fif-!*' fOe-h,., r1e , lN , 
plana r\=r hkIjiI AilKikl to 

Dept. B. 
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1 A bn I lip layer a md h.s L n u 
Slugger are like a mm and Midey 
— INSEPARABLE PALS"— lays Joe 
DiMaggio, F ^mau<L Yanke-t home f urt 
slugger and A, L. Champion «asan, 






Go to you r d ci Itr'i i n d 1 0 * h. 
Over' the 1940 Genume Auto 
graphed Leu iltiM* Slugger*. 
Yev r Favor i te b □ l Ip l ,i ye r » per i* rta l> 
I y autographed bat is aT>eng itieml 

mt FAMOUS S-LOOGER TEAS MM 



| nam yum-- dralcr PT lii-if (<1 

*i i'l't' ■■ or rein i# 0**1. P-31 
H-iitrith: la S'jpljtjr Cfr- ■ Leuiiirtlt. it. 



GENUINE /7,V^’ 

.HIlLERICHURAOSSTPi 



SLOGGER BATS 



EARN MORE MONEY 

GRIND/NG IAWN MOWERS 
si "THE universal wav" 



'8U1LD A BUSINESS OF YOUR OWN' 

Lfirirur [iroilis Wade mors quickly arid 
wltli Sijsa effort, Ln Ru.ltindll, f.liirajto 
er Atiop. by ^rlnilinc Uwn htuwlrra In 
spare or full l 1 . 1 th:. U-'S'.Ur him aid 
n in tLUfd at the -neural* temillfi <*■ 
ijlneil with the UNTY KltS Air ■ i 1 1 1 X t> I : I L . 
Ciinds reel blinks to proper r]i',i ramre quit 
L miKlt'. ahti inside fare and eUne of al it - 
tlwntry liljJt without removing blade Irnm 
m N w r.t. lit in is more niwtrs per du,j‘ than 
a mV other Grinder. Too] grinding atta - 
Kriit Included, 

"TME UNIVERSAL WAY IS THE 
MODERN WAY" 

Compare with olJinri 
WRITE FOR FREE FOLDER 

ROGERS MANUFACTURING CO, Dept A, LINDSEV, OHIO 

SNOW'S ELECTRIC TROLLING MOTOR 

Easy to inaJce inowerful electric imui matcir, Made fvom nwvnuht 
t-fiwnlftf. 0 & w Jiu-urv- mi but fccuroge h-n Ltrry .. Oil Mid oil 
1 1> lutiidle, |.:*ni r-ureH-r.-iuJly a yearn in Adlro-mlckcfc wai-m-n. 

WlilUInf end PNTtfi fur a HU II amount, Flan* ? 1 ,OPi 







SNOW'S ELECTRIC SHO P. AU SABLE FORKS, RY, 

WORLD'S 

ADDING 




LOWEST 

MACHINE 



PRICED 



WJT POCILET SHI 

FREE TRIAL 

IDEAL FOR BUSINES-S OR PERSONAL USE ftMi vtaea 

Gl" AH ANTISKU ALTt HATE. Net jl UHLI* ^£3^ 
t".v. OjKirUri with only n finger iUck. TOTAL COST 
Adtll h subtracts. ntulLlsllM, dlvidei. «ND no 
C ounts up to a mill Jem. rajs for Itself MO««Y 
over and dtet, Ideal Gift — far Bujineae . Income Tax nml 
School use. MOKLY llACIi GUARANTEE. SctvI nurnc 
and addreas. Pay pagurian an tv E1L5I1 plus poscajte. 
js-end Dill CPSh If tumble r.3. I Muncy hack In Id days 
if hut dulighlUd. AGENTS WRITE. 



CALCULATOR MACHINE CCL(MIij,)D£PT,H 15, P,0. BDX 11 IB. CUfCflGO, ILL, 




Make new or oW buildEnjts more attractive with -water- 
proofed plastic COLORCHETK- It f J^a with fliny masonry 
surface anti can l»e Hprnycd in any thickness Und in 3«l 
colors. Proven by over 13 years use tn nil rlimutir cOtidi- 
tiona. Get. ready now to supply the bi$r w.iitmK itini'ket. 




it iff earninR-.il, Operatoj's report cos Is of 2 c aruj up per sq. 
ft. ami sell up to 7e, rfame have paid 
for thrir muiinrtent iro-m first few' juli?. 

Machine capacity up to l„fH)0 aq. fL 
pec hour. 



Get the f*cts. Send foi hook 'Proven 
Ifuslness Opportunity.*’ Write today. 
It may mean business Independence ku 
you. 

COLOR CRETE INDUSTRIES, INC. 
579 Ottawa A*e. Holland, Mich. 



RECLAIM USED OIL 

l aatfi nothin e far equipment, ar t-d ape talc. Good, clean luhricanl oL- 
talngd at no cost. On small or lam* .i'-ilo, Sent) post card fdt Barticuliif-*. 

F. GERWIN* 805 Cheiter Road T Falrylcw, Oklahoma 




AGENTS Front SIGN LETTERS 

For i-tope Fronts Hurt Office inndowfl. Anyone eaci put 
them on- Tree ■I'liru pics. Llbtral Offer lo Kenc-r.il nppjit-?. 
METALLIC LEYTE ft CO,. 43R W. Clark St. , ChJcagiii 




BUILD TENNIS AND BAOtafNTOhl RACkETt 

CwOoni build iux fr»m+.i ni«-*tar- Iti# j rj.r-finifvti biuiuMiL Wo 
InuiiiKh fl'Ton.-tbniu: JSqnitiDoui, ililrriiL, Coin birr* Ji-.ui- i. 

H* fiiri tn your l■•^-Bli't^- :■., |iniE|_ W'lli*- [udo 1 Mulwoit Tonriii 
IuptU- t*-, Hi ft- 21*1 SlTMl, D**t.Frvi-Sfl, Mllwaiik**.Wa>, 



1'dr Curitnn 1 IT 1-.H P F|i.v to. <-..1 III. F ... Ifl • .1. LV*lJ.ile*i l'Jl.'5*- 

tfin!* Midal B-i5 Dutiib Wlnirnai M.kJ*I OAI-U0 

Mifl. SSc, Lo* m J-i«i; T c F.ieirrnp— :-■ njiki>->ii n«-t Lurl. 

1, lUhFLiT: Ti[':inaTri iliillrviwl i-..r SM*irh.>lll— H jOO. 

ClI.I- >i ill lutr^lLEia. nLnsy mu4aU. *ortd. l-H, Cutny. . 

CRAFT^jWAM'S WOP EL CO, D*pt. P-tfl, 20i0 H. 4t»l SL. Md*aiikef, WiL 

FREE TRAILER PARTS CATALOG 

Wir'jl HI-* JS3U furihey Of — 4x1*4, ^prLi3K!!i, whrtlPy 
coupioo, wiiulirtu, 0 . 1 . 0114 , >*n-r pump*! bruin*, 
rofrlKorBtnn. bed*, luillil, Insidf ftru) nui. OV 
IncnpA. furm turo-. jacLo -i' i . rythlciGt. . 9 in'i • v I. dm- 

■ \T 1 "11 B | 



r riji Hf i -;tl 

.liiktf IvtfrwUfp**, Jw 



L-DMnito f'ltr- NATIONAL TRAILER EtlUlHMENr 

CO- auc-edSfrOTfl in K-lTiV-Vill Siiijus=tr-<ea, jsie. 

Dot. P. 714 W, W.Kjr.- HI A^r,. M' IW*ukf4i 



CATCH FtSHI 

jiLii.pm.lL ivl*, lit ink, nviun.|!*L 
W Llh it Ir ill JJI.4 ebI . «.n Li lkI iii»| 

WUrr Trap*. Wali»n* finite 

pkplii H«k* ,,rt rtj nmctliXLed tl.H nl.rr, h Jub flv*» tbo *■ ip] 1*9ll 

f kutl OO l lie ‘ ill M,« Vprp*: JiwjiL HkM* dt.fi *Sid «i r.-* a liukl llul 
null* liDl.. 3 Jt*r CrV. Writ-fT dvk-i n|.lnr i-i ?■»!• ■ «<I Ttmph. 

Liua uudotbrT « Ulu. ttdttn 4mn*i]r t«., 1M1 JunloU A**., h. till, Mo, 



AftrONF OPERATE] 

Mrtw + aft otGctrid Weldirtp, braalfl^f and BolderSaB 

Torch, complete with power unit. sgngU'4 An i 

I . war kn INSTANTLY Off any dp*l«t 




3 IN I 

tucnuc.l 

T?««! 



soth-i t> Dfk'i. a thaitund und one repair jabs 
BtamnEinfrJy LOW COST on aluminum, iron. 
Steel ar..l other tnatMa. lndlip*i|Mblo Tijc 
A utn. ilutjy oEi.j Lfender RepoifB, onj hontu 

rct*ir8— shop. Faetory, farm, engineer, jdni* 
Iter, sheet pfuctal, nw3in.s ami hiiryele mp-Jira, 
AiayOEtL- cun handle wiMlWt preoloua eipL-ri- 

r>V InitrnetioNi. 10 OAT NOME TRIAL 

Wrlffl o.t fusts [iif Tntroduc Iott taw rriet *1 [- 

fftr. Trjr 3 Jn 1 EleofcH# Terok for 30 dcip pi afirjht 
pr «*i •■nil -"-FO h-- Kr-hiiji* tp rrjtr-nf-jro jl ElECTRO- 
TCftCH CO., MSi-Mliluliiapn A,» r . Clilv4»« 
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KILL RATS WITHOUT 



YOUR 
MONEY 
BACK 
IF RATS 
DOhn 
DIE, 



(s' 

~ K-R-O 

wnn r kdt 
L-l vesrtoefc, 

IVt -i Poul- 
try. Gets km* 
Every Time* 
K-R-O >i rr-aJt 

Erarn RtJ Si} U4 if, U 

ratklcJc re trOr m ijCi i tf-r d 

h'-' LLK. Dejwt Apr 'Bui 
1333* Kenijy-Mixed. (or 
home's, 35r af- J |LJEJtl, Fotu- 
difi, (or (£rnv , 75* All 
Dnsjj nn-J Seed Store* 
Damage trtflh rat eT-ct 
Cults you 

_ ytar K-R-O Co. 
Spnncfkcld, O 






KILLS RATS 
ONLY 




BEEN WAITING TO 



New tYfryfln* C*rt Paint This 
t«y Wit »HK ■ Spray CMrt 

A ^rppl^ui pnirLC-tprAyuLS uni-L, 
UClil umfl comppizt, Twciflu iJJlSy S 
d^<iizTi#ij far hc-m* ij»c for Lara- 
lQ6Cii«t Jviu-ftlp-k iiu cv 1 1 r I j 3 fin, 
□ II *-" h p»i»iui.f; r IIS- F-rn ■*!!', 
radifttOTi Gr £ -.1 r r. 1 1 u r-r . 
StrJciEy ciumljt^ Miiipn-.riiL-' 
JiiAlpri.il :inl wi-rl rnn-n iki'n 
pU.irriiilbbiL Cn iu(iMd ij.ti i(. 

MW 



irirlndoH kip It prn-.lp |]0 

A. C-, tJ- t ; , tP'"kir. C ft. 

e-neit »rv5 pliiE. pclon 
till? rnrnpre«W'r witii 
rH^b irne cylinder pim 
if-nrdr hhre, elhrim-.t npisy rim wh..\ 
!■< pt, l'»M COIi I :i inKr M.n.4 1 1 J 4 1. iU 

Raw. Write Jor Clrevtar". ar 
&fM<l Sl-W ('"VS it — jhj !,' ;..>rninn 
** iVi's-f-p-i jr- - n> II II i'.-J if ftJJ f.win .u. 
r-rn|y. ,.|.'|^ — tU-J,}*-* itw'ir, 

Mkllf I Si m E M Inc. ,J3C3S 41 |1CE, .frum 411, 




bniid this COAST GUARD CUTTER 

CARVED 
HULL 
included! 

W* Sopor 

Detail Model 

m 

Cali leg — 10a 

IDEAL AEROPLANE A SUPPLY CO. Inc. ft W. 19 S 4 New York 





FITS All CARS 



C riwiTtrarf^ficif rlipartg 

f i i.t - 1 ft HioK’ifl unit, 

fi-lfIL-.E-rrfl ftnd ii-'EfVd -til 
ihs farifirv. KaniLy nnd 
quL“li|jphi tiilJ€-ilbp*-ipr 
lia ■ few nucuile-a* 



VSTERlOUS DISCOVERY 

SSR 

WO 

a/tOA &0LJ&/E 

<* Out Afoctmf t» 7 h<t 

S lop was tins: Gas [^trirn dotlans off r-hs bi [3a 
'—Eft more power— q n reker piekop — fgnter aowl- 
eratl&n! AUTO l)WNIiKS (rcn/uiAem pruise 
VACU-S1.-VT3CI PruvenujcfttcleTlt, it in |tu nrsn- 
toed to swtLafyp or the trial cofita ywu nothing. 

Automatic Supercharge Principle 

V&eU-tnatic Li pft f l rely (f tf 1 £ operate* OP 
tbo tujtcrdinrt't principle tijf tn □ teu^mt i i™.i3y ptld- 
inif R cl^arjro ore itraoi yEim r d rawj i free from the 
outi‘ 1 " air into the heart of the eh* mixture, It is 

endrelr *ml w ltdiwfl thfl. finitciir t*> 1 ' hrtnltw' ' «t 

thBCOTTfL’tt*m*. oppiicEinf Ain) J-I<i#iti# Pi.n tpptulri-d. ShtPt* 

up tn Ig % gun -pcolin , nfllh 4>etle r muter jrfetTmiprp' . 



AGENTS' 



FORlNTRODUCma. Here's a splendid opportunity fonjns^UaJ Sali75 

onU jirofirs. t. very car, traek, treetor owne t n ^rontwiet. gj-ml panic and 
addreim hn^fprUg numrynmljinuciffer and how you eanjeet yr^utaFree, 

Th* Vficu.fnaticOOppYfllT* 51Q W. State Street, WauwM^A.WK 






™ J /I lierttety lOOO SHO 

=5ss^. ..j [« Wh £1'®; 



v. • ri;ii-.v i fiwnoY >< 5 ;. 

OMiDIVK J<- -i I ur>‘u ; 

l ft- Leather Saddle Ta<»na cm 'T.’i 

Ki'iiiiinc WdhLem CARS I N£ Jtl Mll! X 
CdMeri Sand » ! lltnl Uu<[-. r BFTANO ijn 
Tsh-icil Crip Mik-IcI J000-5hGt I L c ■ i :■ l ■ : 1 1 prf 
L ■ rj hi m n g ■ Ltisider rifvicel S:2,l>5 ntUcil- 
If nc hn-^tL't It, send tift Si. it. I- 
i>ell iii.nJ your# tKulpaitl. 
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FAVOfflTE WYTEFACE 

- STEEL MEASURING TAPES 



DAltV MAHLirACTuAlHQ CfiSlPAhV 

SASUttlflfl. St. , PLYMOUTH, (Yiptw. V * a 



LOOK 

FOR 

THIS 

DISPLAY 



KFI tFKr ft: ESSF.R CO,. Em(.M6V 

Ijl'PI. Hi, Hoboken , N, J. 

NlSIML •. mmmmmm .... 



Aitdrea*. T _ . _ . „ _ 

City*.. 



, -State ,, 



EASY TO 



D lacrk-an-d -white ibe .ihArptfsi possible rontfiit 
— nieins a Htrl tape ui vsaVi ro ft ad. \’o 

chant c ((.nr trrnr. 'J'Jtc crack - proo f ti bite iurfatc- 15 
bonded to ibt Slid pruttris )l From run. Favoriit; 
^ hyietact j i L-n\\ i r> ck'art, bard to kink, 

I riL-f5ndji3on H tJ]> K uarufttt*d. coupon today 

for l>«j iampk- of ibc finu and jIluitratL-d folder. 



Have you art VDEA for the HOME? 



“if so, it may be worth a 

PATENT 

Cmitlllcss In v ei i ( Soils Klvr Else modern home 
I th vnuiirori 1 In a fort i I e iielrl intleeHl 
for InvenHitH. Have you Such an invention 
nr an idea Tor one? if so. you should immediately Bee about prn- 
teetlnirlt With si PATKNT. l-Vlih i he 1 iu]jcEus jrtven hnme buiidlnjt. 
hy the government, anmt Invenrlnnq — even Utile ftarlKt't^ — may be 
Very Valuable cummerdiillf - TbLu 43 ycur old firm helps Inveoton. 

Tnrs=o TumMcpi shew you what 
J-5 1 -ii h lii tiiky, v^UlAin haw Liu- 
I'mI'-ivI Lm - » i-ra-tL-ri jim, uhd 
nLucti niarv. ^lk r n ti r low encS 
rc-wi mis (sU or a r*rd to tut 
today. 

VI CTOS J. EVANS « CO. 

UrtldirKi fijiil A Trih>nitL Jistliwri 
54H-E HkiBi aid*., Wuhimhfl. n. c. 



Name— 



Adders*— „ 
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$7 50 

READY TO USE 



PI Awes A*Jfj FINISHES to HK-B-t-0 -ni(»<)IEvn™n ell wond? arid 
I’ljisii-css m ihv^inIuii EoleraniSte unoDiainatilL- in any other 
m-H’liHiiiiMl I r iFinniwl itlaiiUlft luAl, p-ri.ivld.Lnif (.ruf. i^FUltfl 
Kili'fACi-s- on - iiy lj In . r ■ . lt lawr w-nmlwDrlciriifj drill pn: ■>»>- 
Will nnl ETin.rk, score, bum iif lynuRf-. 

PANELS drawer JUlil d'*>r fmrLE*. raldnOt sIlK--.. all ■ruum«r 
woods m. HI) abbokblvly IruL 1 vi J v p i-> E ruin .HmJ hutlii HniciulJ] 
■-■u rl iLL’I. 1 - 1 ’ , 

tENDNS VI 111b ^tpjifLnp TneN’IlmiEi'Al i n'i Idim m V. 'thin ,00? 
Jnrh r provldliw |n? rf OrEl y jVirdJU'li. >1 ?. u rf :i>: l-.v Mr icLnrll Hi nji 
JuihtS IEulE dory Lhr liniKt i-nhim-: nuik^r n> rhiiiliivui- — lien's 
it all in. only it rnipuk nr tiv.> h I bnyi th^khi;:. ctdp>|dH|J OF 
fi iilhrnmr or nppij fnr CHpnlObCP, 

RABBETS vviil-L Itiu Id nHWl tdvrl atari mil impijitLiii - - La 

1 1 b: lil hi ng 1 fait, 

BOUTS (lUM-kly, cjnHf. with ■ i<-ruUl » ftil ly drOOstd SOtfatC* and 
□tiem LutiMy devii reie, uue-frijuari' i.'Uff-te. 

MONEY BACK rAEE TRIAL GUARANTEE 

This JlH-'PfirjsCiSO romli-iiiatl-On loul Piivisa lip* an il'it I rely ficrv 
field uf ni.tnj. 1 ] piled in cud working • '- l I.J I Eh* ah tpiped | r> yrru ori 
rocOii.il of Si.EjIJ- monfj order. fhiN-R or |>fnv>-L m,-t C.Ci.p. fnr 
a Are rLay (nnl willl a fUJt nfu i id |£ 1 iamitv«d— Lin drlTics 
alEidinl, 



v am LITERATURE * DEALEII OPENTNfis 
BARRON TOOL QO . INC,. 400 Hrainart St . DETROIT, M.iCH 



THE BHR 1 I 0 II MULTI-PURPOSE 
, 5**1 ROTARY WOOD PLANER , 




ITS (Wee the fun to handle an 
outboard motor that reverses [ h"a 
twice the fun to run quietly '- with 
a real, built-in underwater exhaust. 
It's twice the fun to give 'er the 
gun with sin oath. Perfected Alter- 
nate Firing \ These are the "big 3’ r of 
outboard motoring and oiily jQfm&jn 
had all three I 

FREE HANDY CHARTS 

Write For the n ew Sea-Horse I Land y 
Chart I Tells ail about the 11 great 
models for 1EU0 . . .two new Bantam 
Shij 



igleswith 36 £ ‘ti power increase 
Eight Perfected Alternate 
Firing twins. ..sensational newf 
HbPowerTwLn ... C | /J ^/J 
Prices as low as 

Available on usisy budget fiaytriLTits, fu^-torr 
JOHNSON MOTORS 

lOA Per-ihih|E Road, WaukOffan. IttLnoLs 
J&hn&in JVfvlwR &f Canada, /'fterfroro. Can. 





ws» 



% Law ‘FACTORY - TO - FABH + ‘ 
Prices, 2 to S HbreeffiGWGr Mod- 
Walking n nd Hi ding Types > 
WHITE for generous id DAY TRIAD 
PLAN i rid FREE CATALOG. 

MOWER ATTACHMENTS 

available for all SHAW Motlda— 
either Cutter Bar fur hey. weed*, tall (eh-a^'m-?! or Cylinder type 
for lawns, wtHtea. golf courses. Write for NEW LOW PRICES. 



ONAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 



Fiiidun- Cirn-nini, nipi* ■- r>tv Pavn-r Ini-. ft» yA Him 

GCUOOU* THLATJl&i, M'nr.tc HLJi.D|N(tK ' 

OjHFitli! LlfllEi. Ji.iliicn. Moton, All .IpplijiBittU* 
thru* STffl L WfflBU-iJi im W 4m _ 

“i L - 1 > ■ f » — - r*Lhj , | rf ,i n ■ n..-, , 

I .’mhllllllon, v. t. » B. I. l L|>«. 

W»IVUjI, EulJ AvlMHiJ.ru ^Flij Sdr-StarllTi^, | 4 fl u p.. 

0 ' 5 J|M.J.I 1 _ ne.lDl I„r Uraunuii. 
tlMIUKVKlK 1% |1<«: IX ALL PAtlTO 
OF THk U 04 LI.H 

krilf Itq- taitiplrflf |>cn lit. 

D. IV 

1043 **R*NEti 



ONAN ^ SONS 

Vii-uuh MI.VVL 1 Ki| m, , 1 J LW 



SHAW MFC. CO,, J5ns Front St* Galttterg, Kim.r SS12-C 
Magnolia Ayr.. ChicRi|& r Ilf*' 1JD-G West 42nd St.. New 
Yorkt 66 R-G W orth 4 th St. r Celumbui, Ohi& 

REE book of T Imly "Bun" 

IHusErtlni in !■ ( rumrare^ busdndl <if Rlunrsmi. 
niuocymvifiK mirflibl ilk dtlll an>] niM-jK Catiirra.<, l^qw, FiSrnri. 
Eit««lirr Meters, Darknmq fiup-tUii’s - , lised 

•BauiLi riiKaiiicMpEf-.li.lv r riLdf , Monfai--hmck |mnui^l WJilTE! 

CENTRAL CAMEM CO.. ^38 S IWrt«Mn, DepL E-TI, ChF^ Illinois 



F 




HEWTRfllLER BOflT PARTS CATALOG 

Complete rifnlnreixiLTit parts noit aMfednorli.'ii Tar All (nllrn. I^wphI 
whr.IwuiU’ prlrPM. on £»sjil>S. Funipw. lliri'hrv, .Tnrltst* IImIr, bmieV- 
rnmafTL-M, BEnvtl, RtlrlR'OJrialORi, rlc- t'asEUVOly every part you iiefd— 
Hlreamllnp Marine IMrts, M(l IOc (adi) co D^l, J'-fl. 

c. m. hoofcomfahv, nu 5. Michigan ave^chicaqo, ill 



Earn Cosh at Home? 



Wt pard M. M. I 1174 tor fXCtptiOMl rnllnT vmp 

Sn aw. King mi^h E< 4 inil We Tuniiivh rnatcrletB; buy 
■Bll CTOynJ, Illy FREE plciurf Ivtrt'K leila if yiHii 1 
teller, Hhed. bam, n I ia?i I e„ Es|. I«K)BL Writr* toUiy. 
u n l ted Co., 3B40 Lin«lrt Aw.. Ovpi. JOS, Chl^a^q 



6 ***** 
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of 



-somtihitisr for yourself where 
vour ittcomo is praetic[i1!v unlimited — the 
AMERICAN ELECTRIC METHOD of 
floor sur facing gives yon that ojipor- 
iHTiity, Large profits — w*ork easy to 
get — no previous experience neces- 
sary. Start with as little as $75 
itt this tried and proven money- 

tn aliing husircas, \\ rite quickly — uo 
or obi ig at ion. 



Say you saw it in 
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NEW, SIMPLE, FAST 

S 0 LDERIN 6 



[ r» <AA OAJC V 

Cuber for thcTciiJlcfri^erato 
Cuts Sixteen at a Time 



Stow , JLiViiitc ran Mi'l'iler: ( S>'v 
(iHP^rtUnllJcfl orriPIAt'J la IpcrniP 
’.VTijJii I.iii.i-.. Fitr. Mi-ltomnLip 
l-’S&l* vilik p hjil w i L I i SiPij^h.— 
apply htmT ,.r DfUl -J„b’E 

iJctiL-] As Jt I mi lit* as th.'iL. Sin 
PTP-dKUlinH ill mclal lyY rlu’c- 
Snr. no ’.Ji unity of l-u mltunrtJtri n 
rnuJs ni t-! J i‘ I, or, ly lirii*h S'i 
wm-t,-, >Inhi u ynur uwn liomt: 
rtpjiln, Mpili- prnrf Lt'al, rww 
r> pi i i ■ --I h frum Eti.ifii.rri uri Ian 
P.1T:., HfPMl, «1 .- AtHspHil tiv 
jfti'5 1 1 ,t; iiiKtuMri <.>.*. 



SEND FOR ONE OF THESE 

L'biir^l fir i ml quantity ’*[■ !i m.it- 

ir, '.v[|h J \tT'.f-0] I ii- ■i I .Ml' 
StU'MiH K'AdiK full tnfmmi,>Aiort 
!l«w in M.i*- PV&fttrai T'miSHi 

Out irf ‘ji’ i:i I I'cam Mill ,'ii I !>' , 

r-i - 1 ii pniyLtiaJil fnr M". 

Compli 1 ii 1 Hit — i -uriilm iyI! |ha 

a I nnp Luch L-tfl ,: - 1 L‘n t i - ! r-f - 

Irif HOiFSiTltm iron WllH 'H'3 
iM'jjt [letiaimiirl filf 3.1 , 

Port Polio fit Jnli -^Tir.'ir, '.uni 
alum u| - in nn ripe uf 10 c. 



WAYNE CHEMICAL PRODUCTS CO. 

9S05 COPELAND AVENUE DETROIT, M*CH- 



Jtrcty Alllh Brwh mth MELTGMATIC PasiaSOLDER Soltfar hi* m*Wi 






A^xG 



& 






INSURES PERFECT PICTURES. WITH VOUR CAMERA 



Ice cubes for beverage uses can be ob- 
tamed from the tee refrigerator by 
of a cuber which has a grid on its under- 
side and a tank for warm water on lop. 
The water supplies heat and weight, Placed 
on top of the ice block t the grid will cut 
sixteen cubes in less than five minutes. A 
chipper then dislodges the cubes. 



V 



Alarm Clock Turns on Switches 
for Radio or Appliances 



Pictures like this hard to get without long expert* 
trice? That was true ten years ago, but not any more. 
Today* you can have every picture you take with 
your camera just as good . „ . all correctly exposed. 
Just use a WestqN Exposure Meter. It instantly 
measures the light, and give? you the correct camera 
settings to use. ..even for difficult shots like the one 
above ... as well as for all others taken in or out- 
of-doors. The Weston insures correct exposures . . . 
better pictures . . . with all still or movie cameras 
and all him including color. Be sure to see this com* 
pact meter at your dealer's today* or, write for liter- 
ature. Weston Electrical Instrument Corporation, 
671 Frelinghuysen Avenue, Newark* New Jersey, 



By means of a special attachment, an 
ordinary alarm clock can be set to turn on 
or off the switches controlling the radio, 
electric cooker or other appliances. It con- 
sists of a plug outlet, a device to damp it 
to the time set on the clock, and a do- 
pressible switch. When the alarm goes off 
the winding device operates the switch. 



MAY, 19-40 
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§ ASSEMBLING NEW 

■ PORTABLE 

For Paddle. A BT 

Motor, S^il nllil A 



-(i* P9£f9 thock-htl] of lesied fjiat 
llJEh+j fot Kiiessuien, dnel-tra an l OW- 
u totrt, Nitv. E.rj k 1 U J Li Lisin 1 , new i.mt, 
lUhetibB* lUuiiy fur JjooBSinK 

iu3cs, rmc of which lUaf add ¥3 to JIj 
4 day to luur tfiinillktfi. 1 l Hiuatiali'^ 
t:i n It- . I jjoodiu jiutuupliLle BetUSIftrips, 
hi iiji-IiuJcI (kt^ultk j, oflitra? M*r-r Lv I (i i' 
w taring 4ifipnrel — out first pn.i]- 

Ity iUm* nt low wiiotrBale jjfU-iT. 
* Kvi.-tv Item snld under n njuurv 
fflft luek jKWHtiinur. Cast nUnil 3U, 
■I ritEli. while s-reek Us is. Get 
| jl Vdiir mpv E*y JitaUJugj j'oui re- 
II 1111 Hjurfcl for il, now. 



jn a Few 

Rears 



jT Write 
/ for big 
FREE Circular 



ELGIN STYLO 
PUMP PEN 



MAGNETIC 

PUPS 



Not, Ft 191. For fci'iv- r.il and pari h uIjt 
HTtllrijJ. Till' tlJFU Iiulnr Ins H„- 

urodu's wTilcti ii ct :i 5 ;tn ink 1 W regu- 
litor. VYrHInK pressure Joes im- 
spirit d the point, 

5 BIG FEATURES HELP 
INCITE ftUICK SALES. 

■ PtiirJ Color 

■ Large ink reservoir 

* Visible ink Miinpiy 

• Money Back If not pleaded 

* Ncrt-fPrmUc po'lnt 

• S Year senrU* juarantse 

Sample 33 c O'JMii Si-ii 



Up. JGB&. Their iuar- 
nellr ctujility utiihea pos- 
k LPle endless pranks , iueh 
as, running, whirling 
:ii id moving under their 
rAui pmrrr. Equipped 
with -Unlro sMtitcL Tvrq 
In .1 I 'in; 

Sampfe sst 13 d 

DOJS- $1.25 Gr. $13, Ji 



ike (JuttHRjriJ K I - Yak 



oidrP _ ___ 

ttHii-ortibla fcu i 4>f liM'wWst. 

YflUcan easily awernhlfl M(rfld k P fl-m*-- 
Ir-it . i-nrUM* JU-YAJkH uujrp™aii*fg ■* 

jn.ru- in ii F *» eve® la if* Fr-iuour po« ent- 
er! nijr.U i.reiL cat-tA-nt eoii-triir'ilun. 

Klr-i ili.i 1 h,iva n«'H.r)r UaLI — i>r ►*>■* m 
i ,i ■-■ i his, profit*. nii-r. r-.-iiv. i rir-y . 
Potiahfcv •• -i- jlj riirn.-.l n-.y-priiiirooiiiop 
of i "IT a- It*. / JWv.aia.il .fa *f”M rivl ' " 
Bf-Pifdixl ii * ii . itii. I i ■ : ; i Eif'CLUSIVE 
r>*W L-MrtKiroi-1-' 'in. pTln.'i-jilrt. Nil Cffperl- 
cncn ncnled. Jus! LuO ■: . ! r i t* 1 «..■ I-P n.i to™*-- 

5 different Ki-Vafe Kits! 



Le Cenier, Minn 



WrLb.ned 75-lb- OUTtiUUtD Ki-Yik Kit* id, 
hWtuf. Also 3 itHTercmt peddle -aaal KLte from I 
able- blade fVldle or Odm INCLU&TD ™-ly 
rtiofrt* lunpJT WriLfi or Wad. [ruilLifa Ur FREE!, u 
id tlit-ului, low Fa dory. Ie:- Y ou PHCSIl 



COOK and HEAT Without Coa 

In Ymar Fih-sn-rtl SLot# nr F unSiCS— ■ <*" . * v ^ VVO O O 



NSW STREAMLINE BENJAMtN AtR RiFLES 

WITH LEVER 1 i 

UAHU PUMP ^’ L . T j" 



HARD ACCURATE SHOOTING. WITH CHAMBERED AIR KTJ 

Tau rinuM 114W IHtdtll BENJAMIN AIR HIKL WITH LLVl* HANO 
PUMP »iL*w(i«b. lor iprHlJii III mu ar Juit pllnhlnf >r«nid Ihi htuu >r 
emidIp;. flihlni, huiilUn,*!!., at (4ft. Shoating lores Ii adiuH- a b 

ahlt ritpi nlla-i aS A in PttlSSU R[ Juni.litg mailmym piwaundaEtU' CA P 

rtfg-wkl aniairnln tv i". Hair lrip;4r I allhaut kmfi or rrcall. 

ShljPt M|.it lt« ,W. AtptllfrPB RinadCil.ZZeiaGsinala^ltct [ -J 

UlUl Aik yeur dtiFar all limit them or rrlti far ramflff* kFKllk.allgti> Mr 
-larf.li and hluigriiiti f H EL kl rttunlnt. Wt alia mala • lamplali 
I,nr (hi BENJAMIN A|R PISTOLS t#r leriit and krtkil||tr»>4. WRIT L TODAY. 
■ EHJAM1N AIR RIFLE CO., S9J MARION ST„ ll, LDUli. WO. U. S. A. 



HET FELLOWS! BUILD AND RACE! 
GAS POWERED MODEL RAPE OARS’ 

Thr'Uiia:. EauI-Iuk j-iJ Pirn Galcg-u. haring ftiiV* ill 
... i r i. ‘i - -iir i L - ■ i i i • Hi- (■■ t iBf I !i - “S 

liedfeEvacd Owhii Live lurnrd tu er \ti ni-r-h, 

T h I > Il AnUfJtl'] r*Li»>| i.rriLLii : »in.d M*jt 

Intsmtins HiblP-lf- <'<■■■•■ L'l- ti-'.'-'k C-iEiLl>g 

M I MICA BS. S5!!H<;n. ColUTnhm, QliiG 



PfnKWfc^ 

PSr 



A TOLEY Auloniatm Pn<r F -Irr fllaa band. 

pin iilar and bmud i-l 1 ** I r-il^r *.h.»q lbs t»t*t 
bhTI'l -filflr . C»'b b,i(.i;i-M T|ra r.im •>»•.: .• . >n> 
p.rur-1-r lin. >>' f t peri., j, mj n-trdt'J-, Ttinr \.-.lrilit, , 
Iowh. aayti "I furs hied UO mA mao* (HHJ-IH. 

A * 3 r m □ - irikeii t*r. I j-i-t r.lep^i. rr in spwp lull's. 

I h-ivs not id»rrtH"l in 1 1.4 pj-pars a« I'vi I rear 
getting iirnrs Eh-iii f r..-. nit .re or." ".-.nd 
totapea for FPEE PLAN', no oblis,‘tiaD. I 



From Any Electric Light Socket 



fi! LlEJe'-n sg gift'd SPEER 1 KTyT>^-tli6 SHinT-LEif; 
ilv-.t thill V.iil drnp iiiii> Y paU t'f 

|... Ill trJ water aril [ ii-iT mm. any I lO-enH 
tiui hci. CitLAP mid FAST- Small in ease- 

SAMPLES for Agcnls * Send Name 

VVrlim nuJi k— F*IT IHv SASTPE R n h’l'Yl L-FHKE1 
I.rt fin artu-’i L ample ,"Pt;t:£» KING t™ mat’ 
InfT dcmiinaLraliana, Ytiu rail niAkO LdOtitv 
<;i '“h ;is my gjcoi-A. ift futY! St-nrl itu money! 
— J Li tt your name. L. Ef, L'u tlersoti.. IVvs.. 
Nil Uu AV ft n D®a Moines, lews 

nU‘Tl «T ilUaj 565, Walnut bldg. 



FOLEY MFG* CO, KS^BSZl K;: 

SCTKt |Tfc Plan on Kiw l-'lllnir bnelneae, 

Kime - ... . t ...... - 

Addren S 



CDCCT WHOLESALE 
rnCClCATALOG 



MEAD GLIDERS 



CHICAGO. USA 



60-SECOND 

Demonstration 



^A. 
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Washable Transparent G1 oves 
Endure Rough Housework 



^Lah4*^/ 

ING SPEED BOOSTER 
STEPS-UP TYPEBAR ACTION 








IdeoHor WOOD— PLYWOOD 
MASONITE— TRANSITE 

Anti other materials 
up to inch thtok 
Five to ten times faster than hand 
purine ! Eliminates monotonous toiE. 
Use it all day long; without tiring. 
Cuts grooves, ilnrioes and tenons. 
Mae depth and bevel adjustments, 
also ripping guide. TclescOpitiK 
safety Kuurdl, 110 V-AC DC. Write 
for free folder and LOW PRICE 
today? 

FORTA&U 

lLl „„ c Juiter 

ELECTRIC HAND SAW 



Syracuse OUlLDTOOt Company 

1740- 5c No, Soling Sf. r Syrecvie, N, ¥. 



Housework is more comfortable when " 
soft, transparent gloves arc used to pro- 
tect the hands. Durable enough to 
while gardening, as well as for all sorts 
indoor cleaning, the gloves are 
against water and dirt. They wash easily. 



Ihoe^Shining Rack for the Home 
Can Hold Any Size 

Mounted on a wall or door frame at a 
convenient height, a shoe holder now on 
the market keeps a rigid grip on shoes 
while they are being shined. The heel- 
holding arm is adjustable and fits all sizes, 
-and the shoe is released t instantly with 
pressure, M 

n 

a 



Y on want fast, easy action 
when you type. Corona 
Speed Booster steps up 
action of type bars. Float- 
ing Shift, Piano-key Ac- 
tion. ..also make Coronas 
faster and easier, 5 port- 
able models; Silent , , * 
Sterling.,. Standard. Mail 
coupon for folder today. 



$|00 A WEEK TO 
| OWN A CORONA 

■ Plus instill down payment 

FREE DEMONSTRATION 
AT Alt DEALERS 

speeplw£ 

CORONA 



I. C SMITH & COfiONtA TYPEWRITERS INC 

JJetk 5. 733 E, Washington Stmt, Syracuit, Now 1 tor* 

Plea» sand me free folder de«dbing Spnedlin# CfiffineH. 



Name. 



Add ret b- 



Clty- 



old |0- 












MAY, 1940 



155 A 






Nti- 413 -TC, Wl '' Swing by 3 ' Bed Worfcabop Modal C Bench 

Lathe- with Motor Drive as shown, Shipping Weight 320 '109_ 



SOUTH BEND ACCURACY IS ESSENTIAL 



□ HE quality of work in flny shop depends on 
the accuracy and efficiency of the ahop ma- 
chinery. Shops having a reputation for fine work- 
man s hip use the best machinery available* 

South Bend Lathes are used lor precision tool 
and instrument work by the Sperry Gyroscope 
Co, Lyman Gunsight Co», and Bausch St Lomb 
Optical Co. Hundreds of other nationally known 
manufacturers depend on South Bend Lathee 
for the most exacting classes of machine work* 



Jk 

You can depend on a South Bend Lathe to do 
accurate work and retain its accuracy through 
years of service. Large micrometer dials are 
easy to read; convenient controls make the 
lathe easy to operate; hand-scraped V-ways on 
the semi- steel bed assure perfect alignment; 
precision machine cut gears provide smooth, 
steady transmission of power fp the carriage. 

SOUTH BEND LATHE WORKS 

G 05 Hifll Madison Street, South Send, Indiana, U.S. A. 





SIX SIZES OF SOUTH SEND LATHES. Manufactured in 9 ", Id", 
ll", 13 rJ , 14 ^"' and 16 ' Swing, in 3 ' to 12 ' bed leagths. in Motor Drive 
and Countershaft Drive, in Quick Change and Standard Change Qeai. 



SEND COUPON FOR 

CdtalOjE He. 50 describe a and j prices 
the . 9 " Workshop Lathe in 3 ", 3 ■'i \ 4 ' r 
4^4 bed length*, in Quick Change 
Gear and Slendard Chang# Gear, 
With and without Power Cross Feed. 



1 SOt 3TII BEND LATHE WORKS 

fi Oij E. Madison St,. South R<- nri. Ind., U, 3, A. 

| Please Send »* the following'. 

□ ^ 0 . 59-J in. Workshop Lathe Citatof, Fret 

□ No, SUjd — How to Uun a Lathe, Se 

‘'I Size of Lathe _ 



Nem-e. 



Addrean- 

City 



THESE TWO BOOKS 

HoM To Run a Lathe. Reference 
book on lathe practice and shop 
work fthowi how easy it is to oper- 
ate a lathe* 126 pagea and 330 
illuaticationa. Price 25c, postpaid. 



.Statt. 



I#" 




rpiHT&n uv popular mechanics company, Chicago. ill., u. s a, 
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i.'iKpirrtjrtn, L-HJ), 

bf I'r L-uri' Hi • ! Lk>. 



Loafer makes good 

wakes up famous after long-distance snooze 



Long years of slumber 
in oaken casks works miracle of 
mellowness in BRIGGS Tobacco 



D ownright laziness achieves fame and 
fortune for Briggs, Heedless of time, the 
best of each season's tobacco crop is tucked 
away by Briggs in fragrant oaken casks. 




And while it dreams the slow seasons ’round, 
each golden leaf soaks up mellowness. All 
harshness and tongue-bite disappear. Only 
when Father Time has given his benediction 
does Briggs find its w r ay into those mellow- 
hued tins that pipe smokers prize so much. 

At your first pipe-puff, you'll discover how 
much extra smoking pleasure Briggs gives 
you — at 15^ a tin. Try Briggs today and meet 
, , , the “friend a feller needs”* 



CASK* MELLOWED 



Extra Long for Extra flavor 



rnj.jrrtffet, IMA, it J . luvitotih Tirfurw Co, . WlnAt&ji-Biileta, N. C, 





W SPEED'S THE THING E 
IN A HORSE, BUT I LIKE MY 
CIGARETTES SLOW-BURNING, 
THAT MEANS CAMELS, 
THE CIGARETTE THAT GIVES 
ME THE EXTRAS 1 — - 



OUT IN SANTA 
BARBARA, West 
Coast girls play a Lot of 
polo. Peggy McManus, 
shown about to mounc 
one? of her ponies, is a 
daring horsewoman , 
often breaks and trains 
her own Hones, She 
has carried off many 
Cups and ribbons at 
various horse? shows 
and rodeos. 






m 



j!S ^ 

• . . 

i . .'■'I. 1 "-' -%* 

- 






.,,hut the cigarette for lier 
is slower - burnin g Camels 
because that means 



fed*** 



PEGGY McMANGS fthote) 
studied ranch management. She's 
a swell dancer, swims, sails,., is a 
crack rifle shot. ..handles htrr 1(5- 
gauge automatic shotgun tiki,' an 
expert. She picks Camels as rhe 
” ail -'round " cigarette. ''They're 
milder, cooler, and more fragrant, 
Peggy says. "By burning more slow* 
ly, Camels give me extra smokes. 
Penny for penny, Camels arc itf* 
ca inly the best cigarette buy." 



MORE PLEASURE PER PUFF 
...MORE PUFFS PER PACK! 

Camels. 



In recent laboratory 
icsts, CAMELS burned 
25 r 'i s/nu-er than the av- 
erage of the I 5 other of 
th elar gesr- se f I r n g bra nth 
tesUfti - aIijr lt rbi.an ,mr 
of them. That means, on 
the Hvcruge, a smoking 
pitn equal tO 



EXTRA 

SMOKES 

PER 

PACK! 



N ORTH, SOUTH, EAST. WEST - 
people feel rhe same way about Camel 
cigarettes as Peggy dots. Camel* went 
to the Antarctic with Admiral Byrd 
and the U, S. Antarctic expedition. 
Camel is Joe Di Maggie's cigarette. 
People like a cigarette that hums 
-Sluv.lv. And they find the real eyfr.j - 
in Camels— an uxtru amount of mild- 
ness. coolness, and flavor. For Camels 
are slower-burning, Some- brands burn 
fasr Some burn more dowly. But it is 
a settled fact that Camels burn slower 
than any other brand tested 
teft). Thus Camels give extra smoking 
,*-a plus equal. on rhe average, co live 
extra smokes per pack. 



//ie c/gam of Zo/ig-fftonttig Gxr/f/erfoSacax 




